INSIZE>

www.insize.com

VO

MN-UFD-CW650-E

UFD-CW650
ULTRASONIC FLOOD DETECTION SYSTEM
OPERATION MANUAL

<INSIZE>



INSIZE>

INSIZE>

CONTENT

TINTRODUCGTION L.ttt ettt ete s eneenneenne e
1.1SyStem REQUIFEMENTS ......ccuiiiiiiiiieiie e
1.2S0oftware INStallation.............cciiiiiiiii e
1.2.1Installing and Upgrading UTwin from the installation CD: .....

1.2.2Activate the UTwin software using the Start Menu option .............c.cccc...
1.2.3Installing the Data Acquisition Board driver if you are doing acquisition .............. 5
1.2.4WarNiNG NOTES. ...t 5
1.2.5Installing a Shortcut Icon for UTwin on the Desktop.................. .5
1.2.6Upgrading UTwin Software Using the Existing License Code... ...6
2.UTwin PROJECT (.pro) FILES AND DATAFILES .....cccoiiiiieecee e 7
3.0PERATING UTWin - GENERAL .....ooiiiiiii e 8
3.18tarting UTwin ...ooooiiieiiiie, ...8
3.2UTwin Screen Layout Familiarization. .9
3.3Navigating the UTwin Menus.............. .10
3.3.1File Menu .... .10
3.3.2View Menu................ .15
3.3.3Configuration Menu .. A7
3.3.4A/B-Scan Menu......... .25

3.3.5C-Scan Menu...
3.3.6Replay Menu ......
3.3.7Graphing Menu ..
3.3.8Analysis Menu....
3.3.9Page Menu.........
3.3.10Window Menu...
3.3.11Help Menu.........
3.4Graphing in UTwin...........
3.4.1Graph Setup Procedure...
3.4.2Screen Page and Tab Management............c.cccccceevieniene .27
3.4.3Adding, Placing and Sizing Graphs on a Screen Page ...........ccccccoieeiiiieeennen.
3.4.4Maximizing a Graph to Full Screen ..........cccccceeiiennenn.

B.5USING CUISOTS ...ttt sttt ennee
3.6List Of SNOMCUL KEYS ... e
4.OPERATING UTwin — A- and B-SCAN MODE .. .
4 1AID Settings ...cccvveviiiiieiieeee e .
4. 2P/R SELHNGS ...ttt et n
4. 3DAC SEHINGS. ..ttt ettt
4.4Gate Settings...... .
4.5Alarm Settings
4.BMaterial Properti€s. ........ui ittt
4. 7PIrODE PrOPEItIES. ..ot e ettt e e e e e e e e e e e ae e s
4.8Graph types in A-Scan.... .
4.8.1Create Graphs in A-Scan.

4.8.2Graph Setup in A-Scan.......

4.9B-Scan (Feature Monitoring)...............

4.9.1B-Scan (Feature Monitoring) Settings...........cccooviiieiiiinicieens

4.9.2Pause, Resume, Abort The B-Scan (Feature Monitoring) Test . ..56
4.10Data Save in A-SCan MOE..........ccuuiiiiiiiiiiiei e 56

5.0PERATING UTwin — C-SCAN MODE ........ooiiiiiiiiiieeece e 57
5.1Graphs in C-Scan.........ccceevviviiriinennens .57
5.1.1Graph Setup iN C-SCaAN ......cccciieiiiiie ettt enaea e 57
5.2C-SCaAN SEHINGS. ... ee ittt ettt 58
5.3Go, Pause, Resume, Abort The C-Scan Test ..........oovvvieiieiiieiieieeeeeeeeeians
5.4Data Save in C-Scan Mode.........ccccceveveennennnne

6.0PERATING UTwin — REPLAY MODE ...
6.1Graphs in Replay Mode ...........ccccoceeiienne
6.2B-Scan and C-Scan Table View ..
6.3Batch File Process...........ccccoeu.....
B.4ANNOTATIONS.......eiiiiiiic e
6.5Report and Paste UT Settings ........coviiiiiiiiiiiii e
6.63D C-Scan Image Graph (optional) ............. .
6.7Clustering Setup and Operation (Optional)
6.8Statistics (Grading) Analysis Setup and Operation (Optional) ...........cccceeeiivrennns 73
6.8.1Statistics (Grade) Analysis For B-Scan Data...........c.ccocoveiiiiiieeiiciiciic e 74
6.8.2Statistics Analysis For C-Scan Data
6.9Image Analysis Setup and Operation.....
6.10Flaw Analysis (OptioNal).........cocuiiiiiiiieiie it
6.11Rf Replay (OPtioNal) ......couiiiiiiiieie e
6.12Ilmage Container............... .
6.12.1B-Scan Image Container...
7.0PTIONS FOR UTwin ...........
7.1Supervisor Option.....
7.2Chain Scan OptioNn.........c.ccccveeeeiiieeicieeeens
7.3Complex Contour Following (CCF) Option ........ccoceiiiiiiiiiiie e
7.3.1CCF Capabilities and PrinCipals..............cociiiiiiiiiiiiieceeer e 89

7.3.2Scanner Coordinate System Calibration...........cccccoecveeiiiiiiiiic e 90
7.3.3C0NtOUN TrAINING ....eeiiiiiiiieiie ettt ettt e st e et e e enteaans 90
7.3.4C0NT0UN TESHING. ...eeitiiie ittt ettt ettt e et e e e bt e e e ne e e e enneeeanee 94
7.3.5CoNntour FOIIOWING C-SCaN.....cccuiiieiiiiieeiiee et e e e 95
7.3.6Contour Following REPIAY ........coiiiiiiiiiiiiii it 95
7.4AUt0 REPOIt OPLION ...ttt e e et e e eaa e e 96

7.4.1Data/Graph to MIiCrosSOft EXCEI ......cc.eeiiiiiiiiiiie e 96
7.4.2Data/Graph to Microsoft Word ..... ..102
7.4.3Automatic Report Builder Option ...........coceviiiiiiiiiiecc e 103
7.5Time-Of-Flight Diffraction (TOFD) Option.........cccoiiiiiiiiieiieiiieiie e 104
7.5 1Introduction ...

7.5.2TOFD Settings

7.5.3TOFD Data ACQUISItION .....cc.eiiiiiiiiiiiie e

7.5 4TOFD ANQIYSIS ....eiiiieiiiieie ettt
7.6Welding Inspection Option..
7.6.1Introduction ............cceeeienn.
7.6.2Welding INSpection SettiNgs........cccuiiiiiiiiiiii e 112
7.6.3Projected Views in Welding INSPection ...........cccoviiiiiiiiiiiiiiecce e 115
7.7Advanced Features Option............cc..cc.... .
7.7.1Using Advanced Features
7.7.2Description of Advanced Features ...........ccccovvuiiiiiiiiiiiciicicceec e 118
8.EXAMPLES OF STANDARD USER INTERFACES IN UT win......cccccccceenenen. 120
9. TURNKEY SYSTEMS ..ottt ...125
9.1L.S.I Inspection Mode ........ ..125
9.2Cylinder Inspection Mode ..........cccccceriieinene 126

9.3Bar Rotator and Turn Table Inspection Mode ...........ccooviiiiiiiiiniciicccee, 129




INSIZE>

Table of Figures

1.Figure 1.1: Installation SCreen...........coouiiiiiiiiiiie e 2
2.Figure 1.2: Activation Opening SCreen. ........cccceiiiiiieiiiiiiiesee e 3
3.Figure 1.3: Choose Activation Method. ...........c.ccoiiiiiiiiiiiiiiii e 3
4.Figure 1.4: Activate by Telephone. ........cccoooiiiiiiiiie e 4
5.Figure 1.5: Activate by €-malil...........ccoooiiiiiiiiiii e 4
6.Figure 1.6: Enter License Code SCreen. .........ccoiiiiiiiiiiiiiiecieeee e 5
7.Figure 1.7: Selecting the LSERVRC License File ........c.ccoooiiiiiiiiiiiiiciiceee 5
8.Figure 3.1: A Typical UTwin User Interface. .........cccoooieiiiiiiiiiie e 8
9.Figure 3.2: 1CON TOOIDAIS ........coiuiiiiiiiii e 9
10.Figure 3.3: Main Menus and Ttoolbars .........cccccceeiiiiiiiiiiieeee e 10
11.Figure 3.4: OPen ProjeCt... .....ciciiiiiiiiieiieeie e 10
12.Figure 3.5: Save ProjeCt AS. ....c..eii ittt 11
13.Figure 3.6: Project Manager............cccuuiuiiiiiiiiiiieeee et 12
14.Figure 3.7: Additional Project Settings ..........cooiiiiiiiiiiiiieeee e 12
15.Figure 3.8: USEr ManagET. .......ccoouiiiiiiiiiiiie ittt 12
16.Figure 3.9: User Interface Customization............ccoceveiiiiiiiiiiiiiiiec e 13
17.Figure 3.10: UT Settings customization.............ccccveiiiiiiiieiiiic e 13
18.Figure 3.11: User Interface Library. ..........ccoccoiiiiiiiiiiieie e 13
TOFIGUrE 3121 PriNt.. e 13
20.Figure 3.13: Printing Siz€ SetUP.......cciiiiiiiiiiiieie e 14
21.Figure 3.14: EXPOrt t0 JPG....oooiiiii e 14
22.Figure 3.15: Motion CONLrOl .....cc.eiiiiiiiiiiie e 15
23.Figure 3.16: Motion Control Settings. ........cccceiiiiiiiiiiiierie e 16
24 Figure 3.17: Alarm Dialog Bar...........c.oviiiiiii it e 16
25.Figure 3.18: System Color Settings Dialog............cccoiuiiiiiiiiiiiien 16

INSIZE>

26.Figure 3.19: General Settings.......c.ovviiiiiiiiii 17
27.Figure 3.20: Inspection Procedure..........o.oiuiiiiiiiiiiiiiicee e 17
28.Figure 3.21: Hardware Configuration Dialog. .........c..ccooviiiiiiiiiiiiiiinnnn. 18
29.Figure 3.22: Encoder Resolution Calibration Dialog ...........c.ccooviiinen.e. 20
30.Figure 3.23: Advanced Settings for SMC-PCIl Board. ...........ccocoveiiienns 21
31.Figure 3.24: Board Configuration. .............coooiiiiiiiii e 22
32.Figure 3.25: Non-Ultrasonic Boards. ........cc.cooieiiiiiiiiiininiiiinieceen 23
33.Figure 3.26: Color Palette Edit Dialog. ........ccoovviiiiiiiiiii, 24
34.Figure 3.27: Embedded Palette.............ooooiiiii 24
35.Figure 3.28: Palette Scale Dialog. ........ccovuviuiiiiiiiii 25
36.Figure 3.29: Cursorsin Graph. ........cooiiiiiiiiiiii 27
37.Figure 4.1: A-Scan TooIbar. .....c.oiuiiiii 29
38.Figure 4.2: A/D Settings......ccuiiiiiiiiiii 29
39.Figure 4.3: P/R SettingsS. «..ouiiiiiiiiiiii e 31
40.Figure 4.4: DAC Settings. .o 34
41.Figure 4.5: A-Scan graph with activated DAC curves ........c..ccocoveieiinnen. 34
42 .Figure 4.6: A-scan graph with activated TCG............ooooiiiiiiiin 35
43.Figure 4.7: Settings for DAC,AGC and BWA .......ccoiiiiiiiiiiiieeen 35
44 Figure 4.8: Gate Settings. ....oooiiiiiii i 36
45.Figure 4.9: Smart Gate Width Settings...........coooiiii, 37
46.Figure 4.10: Automatic and Manual Thickness Calibrations. ................. 38
47.Figure 4.11: Alarm Settings. ...c.ooeiiiiiiii 39
48.Figure 4.12: Material Library EAitor ..o 40
49.Figure 4.13: Transducer Editor Dialog..........covviiiiiiiiiiiiiiii e, 40
50.Figure 4.14: A-Scan Graph. ......cooiiiiiiii 41
51.Figure 4.15: Zoomed A-Scan Graph. .......ccocoviiiiiiiiiiiiiiiii s 41

52.Figure 4.16: Spectrum Graph. .........oooiiiiiiiiiii 41




INSIZE>

INSIZE>

53.Figure 4.17: Feature Monitoring Graph. .........ccccoiiiiiiiiiie e 41
54.Figure 4.18: B-Scan Graph. .......cociiiiiiiiiiieiie et 42
55.Figure 4.19: b-Scan Graph. .......cccoiiiiiiiiii e 42
56.Figure 4.20: Feature Image Graph. ..........cceiiiiiiiiiiie e 42
57.Figure 4.21: A-Scan Graph Setup. ......cccoiiiiiiiiiieiee e 44
58.Figure 4.22: Parameters for Converting A-Scan Time-Of-Flight to Sound Traveling

DiStaNCE. . .eeiiiiii e 45
59.Figure 4.23: Zoomed A-Scan Graph Setup. ......ccccooeiiiiiiiiiiiec e 46
60.Figure 4.24: Spectrum Graph SEtUP .......c.coiiiiiiiiiiiie e 47
61.Figure 4.25: Feature Monitoring Graph Setup .........ccccevoiiiiiiiiincc e, 49
62.Figure 4.26: B-Scan Image Graph Setup. ........cccociiiiiiiiiniiiiiceee e 50
63.Figure 4.27: b-Scan Image Graph Setup ........cccoiiiiiiiiiiiiii e 51
64.Figure 4.28: Feature Image Graph Setup.........cccooeiiiiiiieiiieiie e 52
65.Figure 4.29: Gate Feature Table...........ccccuiiiiiiiiiiiiice e 53
66.Figure 4.30: Noise and SNR (signal-to-Noise Ratio) Table. ...........c.ccccocrrienee. 53
67.Figure 4.31: B-Scan (Feature Monitoring) Settings.........cccccccveiiiieiinenen.... .54
68.Figure 5.1: C-Scan TOOIDAr. ........coiiiiiiiiii s 57
69.Figure 5.2: C-Scan Image Graph. .......ccccoouiiiiiiiiiiiieieeeee e 57
70.Figure 5.3: C-Scan Graph Setup........cccooiiiiiiiiiiiie e 58
71.Figure 5.4: C-Scan Setlings. ......ccoouiiiiiiiiiiiie e 59
72.Figure 5.5: Motion Sequence Dialog.............cviiiiiiiiiiiiiei e 60
73.Figure 6.1: Replay TOOIDA ........cccoiiiiiiiiiii e 62
74.Figure 6.2: B-Scan Table VIEW. ..o 63
75.Figure 6.3: C-Scan Table VIEW. ........c.ccoiiiiiiiiiiiiee e 63
76.Figure 6.4: Scan Table View Setup Dialog ...........cceiiiiiieiiiiiiiiieeiie e 64
77.Figure 6.5: C-Scan Table View Setup Dialog. ........cccooeiiiiieniiiiiiniieieeeee 64
78.Figure 6.6: Batch File Process Dialog...............ooiiiiiiiiiiiiiiiieie e 65

79.Figure 6.7:
80.Figure 6.8:

Annotation Floating Toolbar. ...........cccciiiiiiiiiieee e 65

Example of Annotations Including Text, Line and Shapes. ............... 66

82.Figure 6.10:
83.Figure 6.11:
84.Figure 6.12:
85.Figure 6.13:
86.Figure 6.14:
87.Figure 6.15:
88.Figure 6.16:
89.Figure 6.17:
90.Figure 6.18:

81.Figure 6.9: Example of Setup Dialogs for a Rectangle Annotation ..................... 66
REPOrt DIalogs. .....eeeeiiiieeiiiie et 67
REPOIt TADIES. ...eeiiiieieieee e 68
Setup dialog for UT Setting Table. .........cccoooiiiiiiiiiiie, 69
3D Graph. .. e 69
Clustering Setup Dialog. .....cceiiiiiieiiiie e 71
Example of Cluster Analysis: Cluster Annotations on Image. ......... 72
Example of cluster analysis: table view. ...........c.ccccceiiiiiiiiiiiienns 72
Change text format for cluster tables. ...........ccccooiviiiiiiiiiiicee 73
B-Scan Statistics (Grade) analysis setup dialogs. ........cc.cccceerueeenn. 73
Statistics analysis setup dialogs. ..........cccceiiiiiiiiiiiieie e 75

91.Figure 6.19:
92.Figure 6.20:

93.Figure 6.21:
94 .Figure 6.22:
95.Figure 6.23:
96.Figure 6.24:

97.Figure 6.25:

98.Figure 6.26:

Example of C-Scan Image Graph with a Statistics Analysis Rectangle
76

Tabulated View of Statistics Analysis Results. ............cccccceeiienine 76
Graphic View of Statistics Analysis Results. ...........ccccociiniiinenn 77
Image Analysis Setup Dialog. .........ccccocueiiiiiiiiiiiiiieeecec e 78

An Example of a C-scan Graph with Image Analysis Parameters. ..78

An Example of a C-scan Graph After the Missing Data have been
Filled with Nearest Data...........ccoooiiiiiiiiiiee e 79

An example of a C-scan graph after smoothing with Gaussian filter..79

99.Figure 6.27: FIQW SEIUD ...cccuuiiiiiiiieeiiie e 80
100. Figure 6.28: Inspection fail or pass Criteria ..........c.ccccovueiiieniiiiieiiece e 80
101. Figure 6.29: Flaw analysis results ..........cccooiiiiiiiiiiiiiiieeceeese e 81
102. Figure 6.30: Flaw ANalysis reSUItS .........cccooiiiiiiiiiiieiie e 81
103.Figure 6.31: Gate settings for Rf replay. .......cccccooiiiiiiiiiiiiice e 83
104.Figure 6.32: B-Scan Image Container Graph. ...........ccooeeiviiniiniiinieeee s 84
105.Figure 6.33: B-Scan Container Graph Setting ..........c.ccooiiiiiiiiiiee 85
106.Figure 7.1: Chain Scan Control. ...........cccoiiiiiiiiiiiiie e 88
107. Figure 7.2: Chain Scan Setup Dialog. .........ccciuiiiiiiiiiiieiieeiee e 88




INSIZE>

108. Figure 7.3: Motion Sequence Configuration Dialog. ..........cccocueiiiiieaiiiieennenen. 88

109. Figure 7.4: Recommended Standard Screen Layout in the Contour Following
TraiNiNG MOGE. ......oiiiiiiii e 89
110. Figure 7.5: Definition of the Scanner Coordinate System (X, Y, Z, T, 6, @)....... 90

111.Figure 7.6: Diagram of Training Procedure. ............cccoviiiiiiiiiiiiiciiecnc e 93
112.Figure 7.7: Complex Contour Setup Dialog: (a) training, (b) testing, (c)
parameter SEHHINGS. ...oooi i 94
113.Figure 7.8: Setup Parameters for Contour Following C-Scan. ............cccceeveene 95
114.Figure 7.9: A-Scan to Excel Configuration Dialog. ..........cccceiiiiniiiiiniieiiene, 96
115.Figure 7.10: Example of Exported Hardware Settings. ...........cccoceiiiiiiienieenne. 97
116.Figure 7.11: Example of Exported Waveform Data............ccccoceeviiiiiniiniieenne. 98
117.Figure 7.12: B-Scan to Excel Configuration Dialog. ..........c.ccccveiiiiiiiiiiienieans 99
118.Figure 7.13: An example of Exported B-Scan Data. ..........cccccoveiiiiiiieineennenne 99
119.Figure 7.14: C-Scan to Excel Configuration Dialog. .........c.cccecceeiiiiiiieiiniicens 100
120.Figure 7.15: An Example of Exported C-Scan Data without Color. ................. 101
121.Figure 7.16: An Example of Exported C-Scan Data with Colors. .................... 101
122.Figure 7.17: An Example of Exported Statistics Table. ...........cccocceriiiiiiienne 102
123.Figure 7.18: UTwin to Word Configuration Dialog. ...........ccccouiiiiiiiiiiiiiiieenes 102
124 .Figure 7.19: Example of an Exported C-Scan Graph with Comments and
ANNOLALIONS ... s 103
125.Figure 7.20: Configuration for Full Report Builder ............cccocoeiiiiiiiiiiiinens 104
126.Figure 7.21: Standard TOFD Analysis User Interface ...........cccocooeveiieniieeninen. 106
127.Figure 7.22: TOFD Geometry Settings .........ccceruiiiieiiiiiiie e 107

128.Figure 7.23: TOFD Graph which includes Simulated Waveform (top graph),
Probes,Simulated,Coverage (color image inside the bottom graph)
and Depth Indicator (red lines at bottom graph) ...........cccccceeveene 107

129.Figure 7.24: TOFD Graph SetUp........cccuiiiiiiiiiiiieiie et 108

130.Figure 7.25: (a) TOFD Image Before Flattening. Signal timing varies along the
undulating scanning surface (b) TOFD image after flattening. The
variation in signal time has been removed using the later wave
POSITION. .. 109

131.Figure 7.26: TOFD Image after Flattening and Linearization.................cc........ 110

132. Figure 7.27: Defect Locating with A-Scan Cursor. The cursor in A-Scan points to

a defect signal (right) and the corresponding defect location is shown

in the TOFD diagram (l€ft).........cccoeriiiiiiiiiecee e 111

INSIZE>

133.Figure 7.28: Defect Locating with Arc Fitting. Three hyperbolic cursors are
overlapped with the3OFD image. The depth of the defect is shown

on the top of the hyperbolic curve ...........cccocoeiiiiiiece. 112
134.Figure 7.29: Welding Inspection User Interface in A-Scan mode...................... 114
135.Figure 7.30: Welding Settings dialog..........c.eiiiiiiiiiiieiiieeee e 114
136.Figure 7.31: Weld Graph Setup.........cocuiiiiiiiiiiie e 115
137.Figure 7.32: Projected Views in Weld Inspection ...........cccoccoeiiiiiiiiineiiienens 115

138.Figure 7.33: Welding Inspection User Interface in real-time C-scan mode ...... 116

139.Figure 7.34: Welding Inspection User Interface in replay mode....................... 116
140.Figure 7.35: A-Scan Table View for Advanced Features............cccccccceviennnnnn. 117
141.Figure 7.36: Settings for Advanced Features ............ccccoeviiiniiiiiiiiiiiiene 119
142.Figure 8.1: Spectrum Analysis User Interface (Left: Spectrum Graph, Right:
A-SCaN Graph). ......oooiiiieiiiee s 120
143.Figure 8.2: Feature Monitoring User Interface (Top: Feature Monitoring Graph,
Bottom Left: Feature Image, Bottom Right: A-Scan Graph) .......... 121
144 Figure 8.3: B-Scan User Interface (Top: b-Scan Image Graph, Bottom: B-Scan
[T o] o ) RSO URRUPPOR 121
145.Figure 8.4: C-Scan User Interface (4 C-Scan Image Graphs). ........cccccceveene 122

146.Figure 8.5: Statistics Analysis User Interface (Top Left: Statistics Table, Bottom
Left:Statistics Histogram Graph, Top Right: C-Scan Image for analysis,
Bottom Right: C-Scan Image Graph).C-Scan Image Graph). ....... 122

147.Figure 8.6: 3D and 2D C-Scan Image Graphs. ..........ccccoveeeiiiiiiniieeerieee s 123

148.Figure 8.7: C-Scan Image, b-Scan Image, b'-Scan Image and A-Scan Graphs
123

149.Figure 8.8: Cluster Analysis User Interface. ...........ccoceeieiiiiiiiiincicee 124
150.Figure 8.9: A-Scan Views with 8 Channels. ..........c.cccoooiiiiiiiiiice 124
151.Figure 9.1: Scanner Parameters for L.S.|. .......ccccooiiiiiiiiiicc e 125
152.Figure 9.2:Motion jog bar in cylinder inspection mode. ..........ccccccoviiiiiiiennene 126
153.Figure 9.3: Flaw Analysis in (a) testing mode and (b) calibration mode. .......... 126
154.Figure 9.4: Settings for C-Scan in cylinder inspection mode. ...........c.cccoceenee. 127
155.Figure 9.5: Calibration Information .............cccceiiiiiiiiiieiie e 127
156.Figure 9.6: Inspection information data table.............ccoccooiiiiiiiiiii e, 127
157.Figure 9.7: Inspection ReSUILS. .......cocuiiiiiiiiiiice e 128

158.Figure 9.8: INSPeCtion LOG .........cceiiiiiiiiiiiiiiiiicic e 128




INSIZE>

INSIZE>

159.Figure 9.9: Activate Bar ROtator. ...........coooiiiiiiiiiiecee e 129

160.Figure 9.10: Settings for C-Scan in bar rotator/turn table mode

1. INTRODUCTION

UTwin is a 32 bit WINDOWS, Data Acquisition, Imaging and Replay program capable of running for all ULTRAPAC
II™ ultrasonic nondestructive testing systems. UTwin uses full WINDOWS resources including: Setting of any
WINDOWS available screen resolutions, Printing, Networking, Multi-Tasking, Multi-Threading, etc. It is capable of
operating in WINDOWS 2000/XP operating systems.  UTwin is fully compatible with NDT Automation”s
ULTRAWIN™ data files and data files from Pocket UT, a handheld UT system capable of processing and storing A-
Scan’s, B-Scan’s, & C-Scan’s. This allows you to replay and analyze all your previously collected data files and
maintaining compatibility with present and future NDT Automation systems.  UTwin is easy to learn, operate and use.
The software has all the acquisition, graphing and analysis capabilities that you have come to expect in your UT system,
plus many more new and enhanced featres to ease your data analysis and visualization tasks.

Some of the general UT display and analysis capabilities found in UTwin’s includes the following: UTwin provides a
framework for easily adding graphs and graph screens to the main system WINDOW. UTwin has various user
selectable tool bars including; Setup icon toolbar, acquisition control, status toolbar. UTwin has many built in, enhanced
features including; Graph zooming and panning, more flexible graph setup, and more graphs. Printing capabilities
include: Print a graph, a screen or multiple screens to a WINDOWS or network printer, to the clipboard or to a JPEG
file.

Some of UTwin's graphing capabilities include:

*  Exceptional 2D and 3D graphing capabilities. Multiple graphs can be displayed on a screen, limited only by
the resolution of the screen itself.
*  Graphs are individually sizable on a screen, making for a very flexible arrangement.  The user can set up one
(or more) large graphs for visualization with multiple supporting small graphs alongside or around the main
ones.
*  Multiple Graphs are arranged on a screen.  Multiple screens can be setup, each accessible by selecting a user
labeled tab.  Therefore, a user can set themes for screen layout (e.g. A-Scan, Feature monitoring, B-Scan, Real-
time C-scan, Replay analysis, themes to name a few)
*  Many different types of graphs can be set up including: A-Scan, Zoomed A-Scan, Spectrum, 2D C-5can image,
3D C-Scan image, multiple plots on a single graph with coloring options, etc.
*  All graphs can easily be enlarged to full screen (maximized) by the touch of a button.
*  All graphs have full Cursor Readout capability, either one or double cursors.
*  All graphs (2-D and 3-D included) can be infinitely zoomed and panned for close-up analysis.
In addition UTwin™ is packed with features which include:
* Flexible hardware configuration
1) Multiple pulser/receiver (F/R) support including NDT Automations plug-in PC boards including
IPR-100 and AD-IPR1210.  Also external Pulser/Receiver’s are supported including PR-60 and
others which can be software controlled via a serial port connection.
2)  Multiple Analog to Digital (A/D) converter support including NDT Automations PCI based plug-
incards  AD-1210 PC, AD-81G, AD-81.5G and AD-82G with resolutions up to 16 bits.
3)  Multiple axis scanner support (stepper or servo motor) using NDT Automations PCI-SMC4/8,
with control of 4 or optionally 8 axes in one PCI card.
* Eight axes motion control (XY, Z axes and turntable axis) with or without encoders and optional
motorized manipulator support.
+ Real time display and acquisition of A-Scan, B-Scan and C-Scan

. Multiple gate settings(currently up to 4 for standard UTwin, nc lard system can provide even
more)

. Powerful post-processing features like zoom, cursors, etc.

‘ Easy file handling capabilities

. Optional features include:
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1} RF Waveform storage and replay

) Weld Analysis T o)
3) TOFD (Time of Flight Diffraction)
4) 3D C-Scan UTwwin E1.03 has been successfully installed.
5)  Statistics Analysis
6} Cluster analysis I~ Activate UTwin
7} Chain Scan “Withoud ciieafion, UT rn vl sl el & Boeriing o
&) Multi-Channel C-Scan capability Vi can e row 0 sk g s St M
5t > Frograss > NOT Automalion -» Actvale UTeen £1.03]

9} Contour following
10} Auto Report Option

Ungrade: v ifserd okder shoukd actols sal Erds » Licenss Code &
. . 3 . Biowi 0 frpas the LSEEVRL e nthe okl pragram loider
Given the features described above, UTwin™ is ideal
software for various industrial applications and

Research/Development purposes, Click the Finish button to exit.

Figure 1.1:  Installation Screen

1.1 System Requirements

UTwin software requires a ULTRAPAC™  computerized system with a CPU speed of 2 GHz or higher.  Although
lower system computer configurations will operate UTwin, it is recommended that a 2 GHz processor, | GBYTE
RAM, 60 gigabyte hard disk and 17" display monitor with 1280 x 1024 resolution be utilized.  Certainly, higher

performance computers (including dual core CPU’s) will provide even more performance and are encouraged.  The
UTwin program runs under WINDOWS 2000/XP operating systems.  These days this type of computer power is

casily available at low cost.  Please consult the factory if your computer is below these standards.

If UTwin is being installed explicitly for replay and analysis, it is also recommended to use a similar computer base
as that described above.

1.2 Software Installation

The UTwin program is generally pre-installed on the UT system computer from the factory.  In special instances,
such as software upgrades, however, yvou will need to perform the installation yvourself from the supplied CD. You

cannot run UTwin directly from the distribution CD because the files on the disk are compressed and security
protected.

If you are installing UTwin yourself, you will need to follow the simple installation instructions below.  Due to the built-
in software security features of this software, part of the installation process requires you to obtain an activation code

from NDT Automation.  The process is simple, you will be prompted to either call the factory or email the factory to

obtain your security activation code, which you will enter to complete the installation process.

This 15 all explained below.

To fully install UTwin, you must perform the following steps, after you have exited all running applications,

1. Install all hardware (such as AD-IPR-1210 board, PCI-SMC4/8 board, PCI-SMC4/8 Stepper Motor
controller board) and drivers.
2. Run SETUP.EXE from the root directory of the UTwin installation CD disk.
3. Activate the software using one of two methods:
a)  On the last screen of the setup program there is a checkbox for product activation.  If this is checked
when you press finish it will run the activator program automatically.
b} To run the activator program manually it can be found at:
Start Menu-—-=Pre -—-=NDT Automation--=Activate UTwin
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Each step in the process is described below.
1.2.1  Installing and Upgrading UTwin from the installation CD:
Insert the UTwin installation CD into your UT System (or PC computer).  Using your mouse or keyboard, select:

Start Run  and type or select Disetup.exe
(If your CI) is other than drive D: enter that letter).

Upon executing, you will follow a typical Windows installation process.  Select all the default directories (highly
recommended but not mandatory) if desired.  Upon completion, of the installation, you will see the “Setup
Complete” window as shown in Figure 1.1, Note the comments and remaining steps that must be carried out,  In

most instances you will need to Activate UTwin before you can run it.  This process can be started automatically by
checking the *Activate UTwin® checkbox before clicking Finish.

If UTwin has already been installed and you are upgrading it to a newer version, simply  install the newer version to
the same directory where the old version has been installed. Then all system and project settings in your old version
are automatically transferred to the new version. The license file is also retained and there is no need to activate the
program again. In most cases, to update UTwin, you can simply replace the old UTwin.exe file with the newer one,
which you can find in your installation CD.

1.2.2  Activate the UTwin software using the Start Menu option

To manually activate the UTwin software, you must first select the “Activate UTwin™ program. Do this by using
wyour mouse to select the following;

Start Programs NDT Automation Activate UTwin

This brings up the UTwin Activation screen as shown in Figure 1.2, Selecting “Continue” will bring up the
“Activation method selection™ screen, shown in Figure 1.3,

 Enad
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Figure 1.2:  Activation Opening Screen. Figure 1.3:  Choose Activation Method,

You have several methods in which to Activate UTwin _ “Telephone”, “Email” and “Enter a License Code™.

If you have a “Hardware Security Key™ then much of this process has already been completed for you. A License
Code has already been generated for you and is stored as a file (“Iservrc™) on your "Hardware Security Key” CD.
Use the “Enter a License Code™ method to activate UTwin,
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If you do not have a “Hardware Security Key™ then you will need to obtain a license code from PAC customer
service.  UTwin can be activated in this manner through either the “Telephone™ or “Email” methods below.

You can “activate by telephone”.  If this method is selected, you will see a menu as shown in Figure 1.4 which
provides you with a telephone number to Customer Service who will help you and provide you with a License code
that you can enter in while on the phone. You can “activate by email”,

Upon selecting this choice you will see the screen as shown in Figure 1.5

Your system will need to be able to access the internet to use this option.  If it is internet ready, this is the casiest
option to use.  Just fill out all the information and press “Send Email”. Y our activation information will
automatically be sent to customerservice(@pacndt.com  and your license code will be sent back to you as an email
attachment.
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Figure 1.4: Activate by Telephone. Figure 1.5:  Activate by e-mail

The last way to activate UTwin is by entering a license code.  This method is selected once you receive your Email
with the License Code or if you have written down the license code and wish to install it.  Upon selecting this
activation method, you will see the screen as shown in Figure 1.6.  This is a little different that that shown in Figure
1.4 as you can either enter a number directly or you can choose the file folder just to the right of the License Code

text entry box.  Using the file to automatically enter the License Code is preferred to avoid making entry mistakes
with the long license code number.  Just select the file folder to enter a file. A screen as shown in Figure 1.7 appears
in which to select your license code file.  Find the license file with the name LSERVRC and select it and the code
will be entered automatically.
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Figure 1.6:  Enter License Code Screen. Figure 1.7:  Selecting the LSERVRC License File

Once the License code is entered using any of the above methods, just press NEXT to continue and complete the
activation process.  Thisis it.  UTwin is now installed.

UTwin is now installed and activated.  Your UTwin software is ready to run by selecting;
Start Programs NDT Automation UTwin

If you wish to run the UTwin software in acquisition, you need to make sure that yvour UT board drivers have been
installed.  Please note the instructions below.  The example UT board driver installation is shown below.

1.2.3  Installing the Data Acquisition Board driver if you are doing acquisition

The various NDT Automation Data Acquisition Boards (ADIPR1210, ADB1G, PCI8 etc) and SMC4/8 motion
control Cards (ISA and PCI) require a driver in order to function properly in Windows.

Mormally, when Windows is first booted after installing the card it will prompt for a driver for it. Point Windows to
the appropriate driver folder on the CD and follow the instructions.
The driver folders are located on the CD at the following locations:

- Drivers'.

If for some reason vou need to install a driver manually then read the document (drivers.doc or readme.txt) found in
the appropriate driver folder.  Use the procedures described there_only if the above automatic driver installation does
not work, It is not normally required to install the driver this way.  But if problems arise, that is how to do it,

1.2.4  Warning Notes
Please note the following warnings:
1. Ifthe software is not activated before atternpting to run it, the software terminates with a message to
contact customer service for the proper activation code.
2. Ifthe entire system came from NDT Automation, the drivers and software are pre-installed at the factory,
1.2.5  Installing a Shortcut Icon for UTwin on the Desktop
Once the UTwin software installed as described in the previous sections, and assuming that all the default selections

have been selected, the software can be started by the following mouse operated (activated by pressing the left
mouse button) sequence;
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Start Programs NDT Automation UTwin

A UTwin leon should automatically be created after installation. If not, a UTwin desktop Ieon can easily be created
by performing the same sequence above except pressing the right mouse button when pointing to UTwin.  Upon
doing this a menu will appear.  You can either select “create shortcut”™ (which will create a second copy of the
UTwin program title) and drag it to the desktop or you can select “Send to”, then select the “desktop (create
shortcut)” menu button which will place this extra copy directly on the desktop.  Once created, the Icon title can be
modified by lefi-clicking on the title. - Now the program can be run directly by double clicking the UTwin leon on

the deskiop.

1.2.6  Upgrading UTwin Software Using the Existing License Code
Here's how to upgrade UTwin without needing to re-activate:

A UTwin license is stored as a file, with filename, “lservre™ in the same folder as the executable (UTwin.exe), It is
created during the activation process and is NOT deleted during an uninstall of UTwin. This file will enly work on
the computer for which it was created.

If wou want to upgrade to a new version of UTwin, simply install it in the same folder as the old version (This will

overwrite the old version, but will leave any user-created data‘projeet files unchanged). The license file will remain
untouched and you won't have to re-activate.  If you need to mstall to a different folder then you can manually move
this file to the new location or run the activator again and reference the indicated file.
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2. UTwin PROJECT (.pro) FILES AND DATA FILES

This section discusses the various file types associated with UTwin.  The most important files you will be working
with everyday with UTwin are the Setup Files (called Project files in UTwin) and the Data files.  Your working copy
of UTwin will have examples of both these layout files and test data files.  You will be creating, using and
modifying these files in the course of your work.

The initialization or setup files, referred to as “Project” files, distinguished by the suffix .PRO, hold all UT test setup
information for the UTwin software. A PRO file stores the hardware setup and graph setup. All system related
information such as type of A/D and motion control boards, motor resolution, user interface language, units, etc., are
stored in a default system setup file called UTWin.ini in the same directory as the executable file UTWin.exe. The
UTWin.ini has been setup up at the factory based on specific UT systems and should not be revised or deleted. If
this file has been accidentally revised or deleted, you can find this file in your installation CD and copy it back to the
same directory as the executable file UTWin.exe.

A PRO file can be loaded from disk by means of the “Open Project” option in the “File™ Menu of the UTwin
program, Once loaded, all the initialization information from the project file immediately becomes effective for
system operation. A .PRO file is written to disk by means of the “Save Project” or “Save Project As™ option in the
File Setup menu.  All the initialization information currently established in the system is written to the file. A .PRO
file can have any name followed by the .PRO extension.

There is one special .PRO file known as the Autoload file, It is distinguished by the special name UTWin,PRO.

The Autoload file, when present, is automatically read from disk when the UTwin program begins to run.  If the
Autoload file is not present, the system is set up with default values held in the UTwin program itself. The Autoload
file is a convenience feature to speed your work.

UT Test Data Files are identified by the various filename extension listed below. You may specify any name for a
data file using standard Windows file naming conventions.

File types:

* CSC file: C-scan data file. This file is saved in binary format. It contains the setup part and the feature data.
* BSC file B-scan data file, This file is saved in binary format. It contains the setup part and the feature data,
* CSV file data files for A-Scan waveform, spectrum, C- and B-Scan in ASCII format.

Project and data files may be written to any disk drive and any specified subdirectory. A good practice is to save
both .PRO files and data files to the same drive and subdirectory, keeping related test files together. It is also a good
practice to name the files very similar as this will help keep the project files organized with the data files.

There has been an intentional name and file-extension change from the “Setup” (.SET) file of the “Legacy”
ULTRAWIN programs to the “Project” (.PRO) file for setup files utilized by UTwin. UTwin can open and replay
data files generated by ULTRAWIN. But ULTRAWIN cannot open and replay UTwin data files.
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3. OPERATING UTwin - GENERAL

The purpose of this section is to provide a quick software operational run-through, to provide a familiarization with
operating and using UTwin.  This is the most important part of this UTwin software user’s manual as it will provide

a view of the important sereens and commands necessary to get UTwin setup, and running in both Replay and
Acquisition modes.

31 Starting UTwin

The first step in the process of using UTwin is booting up the program on your UT system.  As the UTwin program
18 4 standard Windows program, it is started in the same way as any other WINDOWS program.  This is
accomplished either by using the “Start” command or by selecting the UTwin [eon from the WINDOWS desktop.

It is assumed that the ULTRAPAC computer is booted up and in its opening screen which is the
desktop layout showing all the available program icons to select.  If the NDT Automation UTwin icon
(as shown on the right) is on the desktop, all you need to do is select this by double clicking the left U
mouse button, once the mouse is positioned over the icon.  If the icon is not on the desktop you can create the
shorteut by referring to section 1.2.5.

Alternatively vou can start UTwin by selecting the following sequence starting with the Start menu at the bottom left
side of the screen:

Start Programs NDT Automation UTwin

The boot-up sequence for UTwin starts by loading the executable program UTwin.exe. Once UTwin is loaded, the

program searches the startup directory for the default Project (setup filey called “UTwin.pro™.  Upon finding this file,

UTwin loads it and becomes fully configured and ready to run in accordance with the setup information in that
default UTwinpro file.  1f UTwin.pro is not found, UTwin chooses a common default starting setup that is ready for
use.  In either case a UTwin startup screen similar to Figure 3.1 will appear.
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Figure 3.1: A typical UTwin User Interface.
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3.2 UTwin Screen Layout Familiarization

Figure 3.1 shows a typical 4-screen layout for UTwin,  Above and below the graph area are various informational,
status and setup toolbars.  Each bar is labeled with a name.  Depending on the preferences selected and installed
options for your program, you may have other toolbars or be missing some.  The “View™ menu in the main menu bar
area, controls which bars are on or off.  The following is a short description of each area identified on the UTwin
screen.  This section will get you familiar with the layout and the overall function.  Further chapters will provide
detailed insight into the use of each of these functions.

Title Bar:  This is a typical WINDOWS Title Bar with all the standard capabilities. At the leftmost position is the
UTwin Logo [con from which vou can manage the UTwin program with functions such as minimize, restore,
maximize, move, size or Close the program altogether. At the far right are the application buttons for Minimize,
Restore and Close,  Back on the right hand side next to the UTwin Logo Icon is the program name (in this case it is
UTwin - ULTRAPAC) and next to that is the name of the current project file being used by the program. Ifan
asterisk (*) appears next to the file name, it indicates that one or more settings have been changed since the last time
the layout file was loaded or saved.

Main Menu Bar:  The main menu bar provides a series of text commands running across the line, including: File,
View, Configuration, A-Scan, C-Scan, Replay, Analysis, Page, Window, and Help.  Most of these items contain
pull-down sub-menus of their own, many of which in turn contain graphical dialog boxes and prompts of their own.
You narrow down the range of choices until you arrive at the specific choice you want.

To display a pull-down sub-menu from a main menu entry, simply move the mouse pointer to the name of the menu
itemn on the menu bar and click the left mouse button.  This process is known as “clicking” (or “left-clicking™) on an
item, and will herein be referred to as such.  To use the keyboard, simultaneously press the ALT key and the
underlined letter of the menu item name at the same time,  Once you have opened a pull-down menu item from the
main menu, you can use the left and right arrow keys to move through each entry, allowing you to see the pull-down
menu for each main menu entry,  You can also use the up and down arrow keys to move through each selection of
the pull-down menu.  To select an item from a pull-down sub-menu, click on the desired action, or use the up and
down arrow keys to select an action, and then press ENTER.,  Pressing the underlined letter of a menu item will also
select that item.  1f an item in the pull-down menu appears “grayed out,” this action is not available in the current
software or at the current time.  Use the <ESC> key to remove the pull-down menu display.

Most of the selections in the pull-down sub-menus will display a dialog box requesting information necessary to
carry out the command you requested. A dialog box contains areas where you enter information, select options or
commands, or activate controls to execute or cancel a command.  There are several types of boxes and buttons
available within a dialog box.  These boxes and buttons are described briefly below and will be described in further
detail in subsequent sections of this manual. 1t is important that you be familiar with dialog boxes and be

comfortable using them, for they are the means by which most functions are carried out in the UTwin software.

Ieon Toolbars:  Many of the menu items accessible from the Main pull-down menus can also be accessed by use of
the Icon Toolbar just below it.  Figure 3.2 shows the lcon toolbars.
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Figure 3.2:  Icon Toolbars

To determine the function of any of the lcon’s simply move the mouse cursor over top of the desired icon.  Upon

resting there for approximately | second the Ieon’s function will appear.  To select an icon as a shortcut command,
simply click on it with the left mouse button.

Graph Area: The graph area is the most important area of the screen.  This is where the UT information in the
form of graphs and tables appear regarding the UT examination status,  The graph area can be set up in many ways
with a minimum of 1 graph to a maximum only limited by the graph visibility. More about the graph setup,
functionality and flexibility will be discussed later in the Graph setup menu.
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Screen Page Tabs: UTwin can show many different graph screens, these are called screen or graph “Pages™.
Accessibility to viewing any screen is provided via the Page tabs located just below the graph area.  The Page tabs
can be named to be synonymous with the graph theme as shown in Figure 3.1 with the 4 Page tab names, 4C,
Statistics, 3D and b-Scan.  Using the right mouse button and clicking on a page will display a ‘context’ menu from
which pages can be added, inserted, deleted or renamed.  The context menu is also a quick way to add new graphs
and close existing graphs.

Status Bar:  The Status bar provides useful information regarding UTwin and test status. ~ On the left is a Text bar
providing status and help information regarding the functions being carried out.

3.3 Navigating the UTwin Menus

This section provides a detailed reference of UTwin’s major menu items and dialog boxes.  The first time through, we
suggest you just look at the menus (to get familiar with them) and use the setups provided with your UTwin
installation, that have been predefined by NDT Automation; later, you can make your own choices within the menus to
control system operation.

From the typical screen (Figure 3.1), pay attention to the Main Menu Bar near the top of the screen.  This specific area
is shown again below. Each main menu item will be described.  This brief introduction to navigating the menus is

provided in order to get ready for guiding the user in the sequence of starting and replaying a test.
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Figure 3.3:  Main Menus and Toolbars
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Figure 3.4: Open Project...
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The ‘Save Project..." and ‘Save Project As..." menu items are used
to save the setup information in UTwin to a specified project file.
When the ‘Save Project As...” item is clicked the “Save As’ dialog
is displayed. Here you can enter a new layout filename to create or
an existing one to overwrite.  Once this is done you will see the
project filename you entered on the upper left comer of the screen.

You can use ‘Save Project...” from then on to update the file with
any changes you have made since you have last saved.
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Figure 3.5: Save Project As...
3.3.1.4  Replay Data

The ‘Replay Data’ menu items opens a dialog box to select a data file for replaying.  After the data file has been
opened, the program will automatically switch to replay mode. You can also start replaying by selecting menu items
under the “Replay’ main menu. See section 6 for more details regarding replaying data.

3.3.1.5  Save Scanning Data As...

The *Save Scanning Data As..." item is used to facilitate saving data in binary format after finishing a B or C-Scan.
In B-Scan mode, select this menu item to save data in .bsc binary format. In C-Scan mode, select this menu item to
save data in .csc binary format.

3.3.1.6  Save Graph Data As...

The ‘Save Graph Data As...” item is used to save data or an image associated with a graph. Selecting this menu item
is equivalent to clicking the *Save” button at the bottom of each graph. Selecting this menu item will activate data

saving for the current active graph (the last-selected (clicked by mouse) graph). If you want to save data for a
specific graph, you first need to select it (click any place in the graph) and then select this menu item or simply click
the Save button at the bottom of the graph. After the Save dialog is opened, you can select the data saving format
from the “Save as type” list box at the bottom of the dialog. You can save the image of a graph in Jpeg, Bitmap and
Tiff formats and save the data in a graph in binary (.bsc, .cse, .bin) and ASCII  (.csv) formats,

3.3.1.7  Export Scanning ASCII Waveform and Export Scanning ASCII Feature

Sclect this menu item to export features or RF waveforms saved during B- or C-scan, in ASCII format. RF
waveforms associated with different channels are saved in different files. The file name for channel ## are saved in
XXXX-CHi#.csv, where  XXXX is your input file name.

For B-Scan, each column in the saved ASCII data file represents one acquired waveform.

For C-Scan, each row contains index number, scanning number and corresponding waveform at that scanning
position.

1"
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3.3.1.8  Project Manager

The *Project Manager’ menu item opens a dialog box of the same

name. In this dialog, you also can specify the job name, inspector,

sample batch name and sample senal#. In the project type box,
you can specify the project’s purpose as calibration or testing. For
a testing project, the corresponding calibration project file can be
imputted. In this case, during testing, the calibration project will be
automatically loaded when calibration is required.

Click the “Additional Project Info” to open the “Additional Project
Information” dialog shown in Figure 3.7. In this dialog, more
parameters such as company, location, et al. can be specified.

For cylinder inspection systems, the *Cylinder Inspection Info®
button is enabled and click this button to setup more information
related to cylinder inspection.

3.3.1.9  User Manager

User Manager is used for supervisor mode. The “User Manager’
menu item opens the Settings for User Interface dialog.  In this
dialog, you can input your user name and password and configure
your user nterface.

Check the “Lock selected user interface settings’ to customize the
user interface. Click the corresponding *Details..." button to open
the ‘User Interface Customize’ dialog shown in Figure 3.9, In this
dialog, all menu items are displayed in check box lists. Check
these boxes to turn menu 1tems and their corresponding toolbar
icons visible or invisible.

Check the “Lock selected hardware settings’ to enable or disable a
given hardware parameter. Click the corresponding ‘Details. .."
button to open the *UT Settings Customize” dialog shown in
Figure 3.10. In this dialog, you can specify these parameters, which
operators cannot modify (disabled).

Password protected configuration doesn 't allows other users to
access menus which has been locked. See Section 7.1 for details.
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Figure 3.7: Additional Project Settings.
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Figure 3.9: User Interface Customization.

3.3.1.10  User Interface Library

UTwin doesn’t have a “standard” user interface, but it provides
users very powerful and flexible tools to create their own graphic
layout based on their applications.  To facilitate the user interface
creation, UTwin provides an editable library of all typical user
interfaces for various applications.  Click the ‘User Interface
Library’ to open the List of Saved User Interface dialog. All saved
user interfaces (graphic pages) are displayed in a list box (Note: the
user interface list depends on the current operation modes:  A-
Scan, C-Scan, and Replay). You can select any page and insert it to
your current application or replace your current page. The user
interface list is editable. You can add your current page to the list or
delete the select page.

3.3.1.11 Print Page(s)/Print Graph...

The “Print Page(s)..." and *Print Graph..." menu items are used to
print a graph or multiple pages of graphs. “Print Graph..." is used
to send the currently selected graph to the printer, zoomed as much
as possible while still retaming aspect ratio.  “Print Page(s)..." 1s
used to send a selection of pages to the printer one page at a time;
each page zoomed as much as possible while still retaining aspect
ratio.  You can select “All pages’ or a range of pages.

Figure 3.10: UT Settings customization.
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When printing a graph, the *Print Size Setup” dialog will appear

after you select “OK” in the *Print” dialog. In the ‘Printing Size
Setup’ dialog, you can specify the width and height of the

Imiae Printing Senp

printed image. For C-scan images, the default width and height Width{lri)
are the actual scanning size. In the *Comment’ box, you can  User-dafined sze ]
write some text regarding the graph and it will be printed at the  Fit paper Veightiry

bottom of the graph

3.3.1.12  Export to JPG...

‘Export to JPG..." 1s used to save pages as JPEG files in the
same way that *Print Page(s)..." sends pages to the printer.

page will be saved as a separate JPEG file with its name

Print commant

I Keap aspect ratn 0 SEGAEEAEES

INSIZE>

Figure 3.13: Printing Size Setup.

Here you enter a base filename and a destination folder. Each ‘

formed from the combination of the base name and the page’s
fitle. e.g. If you had 2 pages named ‘waveforms' and
‘activity” and you set the base name to be *“TEST" then the
two files will be named “TESTwaveform.JPG" and

‘TESTactivity JPG'.

v ous
ra
g [ W[
s bt Gt wnd Eonpraiion UT Pamar Okl
T
Fore:
“HIT ek
S SRR g SR -I Lareel I

Figure 3.14:  Export to JPG
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3.3.1.13  Copy Screen to Clipboard

“Copy Screen to Clipboard” is used to save an image of the entire screen to the clipboard.  This image can then be
pasted in other applications such as word processors and image editors.

3.3.1.14  Exit

“Exit’ is used to terminate the UTwin program. If you have made any unsaved changes to your current project,
UTwin will prompt you to save your project first, or exit without saving or cancel.

332  View Menu

‘With this menu you can select which toolbars and information bars you would like to display on the screen. There are
fixed positions for each of these toolbars defined on the UTwin screen, but some {Toolbar, Motion Controls) can be

moved according to the user’s preference by grabbing (left clicking the mouse) the
handle (vertical bar) at the left side of the toolbar and moving it to the desired
location.  The settings on this menu are saved internally (i.e.: not in the project
file).

3.3.2.1  Motion Jog Dialog Bar
Click the “Motion Control” menu item to toggle the Motion Control Bar to be

visible or invisible. The Jog Dialog Bar allows you to move the UT system
manually under user and computer control.

Clicking on an arrow button jogs or moves the motor in the appropriate axis and
direction.  Clicking and holding on an arrow button will jog the motor a greater
number of steps.  Holding the SHIFT or CTRL key and clicking on an arrow will Set Position
Jjog the motor by a step specified in the Motion Control settings dialog.

Goto Position

The scanner can be set to a specific position by entering the position value in the

*Set Position” edit box for each axis and clicking on *Set Position”. It should be
pointed out that the motor position is always relative to the origin (0, 0, 0 ...) of

the scanner.  The origin of the scanner is where it is located when UTwin is Go Home

started. Of course, the origin can be changed by jogging the motor to any desired

position and setting that position as the Home using the *As Home’ button. As Start Set tingel
Clicking *Goto Position’ to move to the position specified in the edit boxes. As End I

Clicking “Goto Start” will move to the C-Scan start position.

Clicking on ‘Go Home' will move to the home position. Goto Start I Speed

Clicking on  *STOP" will stop the motor.

Clicking * As Start’ to setup the C-scan start position.

Clicking “As End * to setup  the C-scan end position.

Clicking the ‘Settings” will bring up the Motion Control Settings dialog as shown
in Figure 3.16. In this dialog, you can change speed, acceleration and motion direction and the number of motion
steps when CTRL or SHIFT key is pressed. In the speed control panel, you can change the speed factor from 0 to 2.
The actual motion speed for all axes will be multiplied by this speed factor.

Figure 3.15: Motion Control

Nate: when the motion control bar ts activated, you can use lefi/right arrow keys to move X axis, up/down
arrow keys to move Y-axis, /W to move Z-axis, E/R to move T-axis, /Y to move G-axis and U to move S-axis.
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on Control Settings (Speed, Acceleration, Dir)

H-Axis -Axis Z-Axis T-Axis G-Axis S-Axis
Speed(ln/Sec) :— 1.0000 1.0000 30.0000 30.0000 30.0000
.cceleration{In/sec: 20 4000 20.0000 20.0000 20.0000 20.0000 20.0000
Inverse Direction [ ~ ~ ~ ire ire

Mumber of motion step when prassing CTRL key |5
Mumber of motion step when pressing SHIFT key |20

Ok I Concel

INSIZE>

Figure 3.16: Motion Control Settings.

3.3.2.2  Alarm Dialog Bar

Clicking the ‘Show Alarm Bar’ menu item to toggle the Alarm Indicator Bar
wvisible or invisible. The Alarm Indicator Bar shows alarm status. When an

alarm is triggered. its color will change from dark to red.

3.3.2.3  System Color Settings

Selecting this menu item to open the Color Settings Dialog as shown in Figure
3.18. In this dialog, you can change color of the cursors and the background

color for all text annotations. If the *Transparent” box is checked, text

annotations will have no background color. Color for no gate synchronization
and no gate data are used in C-scan image graphs to plot these acquisition

points which have no valid gate value.

=)

1 Color for cursars

owrers: ]

Color for Cursor 2 ] -
" Color for et amcations x
sackground color for amotton [T

I Transparent
- Dol for walid cata :
Calor for na garm synchvoncaten [ =]

Cobrfrmaguedes | 7]
o | [ ]

Figure 3.18: System Color Settings Dialog

[i 0066666

Figure 3.17: Alarm Dialog Bar.
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333

The primary function of this menu is to configure the UTwin™ hardware (motor and data acquisition boards) for an

Configuration Menu

ultrasonic test. The setups of a given set of hardware are unique and need not be changed after the initial setup.
However, addition or deletion of hardware components can be accomplished via the configuration menu.

333

.1 General Setup

Selecting this menu item to open the General Settings dialogs
shown in Figure 3.19.

In the *Inspection Customization® section, click the *Setup
Inspection Procedure’ to open the *Inspection Procedure”
dialog shown in Figure 3.20. In the *During inspection” box,
you can activate following operations during testing:

1) Require input sample 1D before each inspection. If
activated, a dialog for inputting inspection
parameters will be shown before each testing.

2) Automatically generate file name using sample 1D.
If activated, a file name based on the sample
information will be generated after each test.

3) Automatically save data after each test. If activated,
data will be automatically saved based on the
automatically generated file name.

4)  Automatically go home after cach test. If activated,
the scanner will move to pre-defined home position
after each testing. This position can be used as a safe
position for inspectors to load and unload testing
samples.

5)  Automatically run flaw analysis after each test. If
activated, flaw analysis will be performed after each test
and immediately give testing pass (no flaw found) or fail
(flaw found) result.

6)  Automatically generate data log after each test. If
activated, project information and testing results are saved
in a text file after a test. The log files are saved in the same
folder where has the UTwin.exe program. Users can use
the “Inspection Log” to view the log file.

7) Automatically print data log after cach test. If activated,
the project information and testing results will be print out
immediately after cach test.

8) Automatically restart next test.

9)  Require calibration for every **** min. For some
inspection jobs, calibration is mandatory after several hour
testing. Users can specify the required calibration period
and the program will automatically suspend testing and
load calibration project when calibration is required.

In the *Dunng Starting Program * box, you can activate

following operations:

1)  Ask user ID and password when starting UTwin. If
activated, a small dialog for verifying password will
appear.

General l

Inspection Customization

‘Satup Inspection Procedura |

Project Data File Folder:

|pwTDaty =] [Emwees |

~Linit and Language

Distsnce unit l‘ -
Language  |English vI

I

Figure 3.19: General Settings

- During inspection
¥ Regure nput sampde ID bafre each nspection
I Automatically generate fil name wsing samplke 1D
™ Automatically save dats sfher aach test
™ Automatically go home after each test

[T | Auteirmticahorn Flin snufst after mach test
I Automatically generate dats log after each test
I™ Automatically print data log after esch test

I Automatically restart nast test

™ Reguie calbration for every | 240 i

~Durng startng program
™ Ask uzar 1D and password when starting LUTwin

[T kutomaticall find baee posftizn

cacsl |

Figure 3.20: Inspection Procedure.
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2) Automatically find base position when starting UTwin. If activated, the scanner will automatically move
to the base position.

Using the ‘Project Data File Folder' hst box to select the default folders for storage of Data and Layout files. These
are the folders that are displayed by default in the various Open/Save Project and Save/Replay dialog boxes.  The

‘Project Setting File Folder’ is also where UTwin looks for the autoload ‘UTwin.pro” file on startup. By default

these are both set to the folder found in the installation folder of UTwin.

In this section “Unit and Language” section in the general settings dialog, you may choose between English (in) and
Metric (mm) measurement units for all the tests. You may select the language for the user interface. You may need
to properly configure your operating system on the computer where this program has been installed. East Asia
languages (Chinese, Japanesc) will require a special Windows operating system.

3.3.3.2 Hardware Setup
Selecting the *Hardware” menu item under the configuration menu, the Hardware Setup dialog will be displayed (see

Figure 3.21). This dialog includes three pages and allows you to directly set up the scanner, the Pulser/Receiver and
the Digitizer.

3.3.3.2.1  Scanner Setup

This section allows you to setup parameters and axes information of the scanner in use. These setup parameters are
usually fixed for a given bridge or scanner.  Up to eight axes (X, Y, Z and tumntable T, Gimbal axis G and Swivel

INSIZE>

x|
Mator Parsmeters | /D snd P
Wohwis | YAds | Zawas | ToAas | GAws SAds | E-Avis F-Asis
Enablad n r = r r r
Molor Type | Iniamal | Imemal | itamal | Imeal | niemal | isternal | inamal || Internal
Fich(ln/Rev) | 1.000DD 100000 100000 100000 | 100000 100000 100000  1.00000
Steps/Rev 500 500 500 500 500 s00 500 500
GearRnio | 05000  DS0OD | 05000 05000 | 05000 D.S000
Step Fes.(in) | 0 0 i T i
Encoder Unused Unused Unused Unused Unused Unused
Encoder Res. (in) 0.00275500 0 0 [ [
d(n/Sed 300 300 300 300 300 300
Homing Seq. 0 0 1 0 0 0 0
| Output Port# 1 3 Fl 4 5 6 7 8
I Awtomatically Detact Jog Pencsnt
Load Sattings for Standard Scannars Datect Jog Pandant Encoder Calibration “ Bar Ratator | e
See Cancel

Figure 3.21: Hardware Configuration Dialog.
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axis 8, E and F) can be configured. (Please see Eight Axis Option for the G, S, E and F). The following information
is required to complete the configuration.

Enabled: Click the check box so that a check appears if the motion axis is used on the system for motion control.
Motor Tvpe: Every scanner used for data acquisition falls into one of the following broadly defined categories.
You can choose Internal by clicking the up and/or down arrows on the right side of the list box. The description of
these categories is as follows:

* Internal: Choose this option if the scanner is powered by stepper motors, under
ULTRAPAC control.
* Encoder Only: Choose this option if positions are determined by external encoder feedback. This
option usually is selected for manual scanning.

Pitch(In/Rev): The pitch is defined as the linear distance advanced per tumn of the lead screw.

Step/Turn: This refers to the number of pulses (steps) sent by the stepper motor controller card to the motor for one
complete revolution of the motor.

Gear Ratio: This refers to the number of revolutions of the lead screw per motor revolution.  For example, a gear
ratio of 1.5 means that the lead screw will make 1.5 revolutions (1.5 x 360 = 540 degrees) while the motor makes
one revolution (360 degrees).

Step Res.:  The step resolution is defined as the minimum distance that can be advanced for one pulse of the motor.
This is computed based on the input parameters lead screw pitch/belt translation, (designated as pitch in menu)
step/turn, encoder ratio and gear ratio.

Encoder: There are three selections for this item:  Unused, Quadrature, Dir/Step.  If there is no encoder, select
Unused. If the encoder signal is a quadrature signal, sclect the “Quadrature” mode.  If the signal is Step/direction,
please select the “Step/Dir” mode.

Encoder Res.: This refers to the encoder step resolution.

MaxSpeed(In/Sec): This is a software limit.  This limit will safeguard the operation of the stepper motor.  When
the Jog or scan speed is bigger than the value specified here, the software will generate a warning to the user and
reset the speed to the maximum speed.

Homing Seq.: Define the motion sequence for each axis when moving to home position. The axis with smaller
number moves first.

Output Port#: There are four output ports for SMC4 and eight output ports for SMCE. You can map each axis to
any output ports.

Load Settings for Standard Scanners: You can load motor parameters for standard scanners made by NDT
Automation such as LS, Z-Scan systems.

Detect Jog Pendant:  Click this button to detect and mitialize the jog pendant. If the Automatically Detect Jog
Pendant is checked. the jog pendant will be automatically detected and initialized when starting the program.

Encoder Calibration: Click this button to start Encoder Calibration Dialog as shown in Figure 3.22. (This is a
password-protected feature. Only authorized users are allowed to perform encoder calibration because 1t could
change your system settings).
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To perform calibration, follow the four steps illustrated
in the dialog. First select the axis for calibration, then
imput the distance you have decided to move. Usually 1. Select the encoder axis for calibration m
longer distance results more precise calibration. Next

click *Start Calibration” button, then you can start to

x|

move your encoder the pre-defined distance. You can 2. Input the actual calibration distance | 10 {any
move your encoder manually or using the *<” and *>"

arrow buttons.  When you are moving the motor, you

will see the number of encoder count displayed in the 3. Click start calibration button Start Calibration |
edit box is changing. Once vou have reached the pre-

defined distam_:c,_ click ‘Fini_sh Calibration for This_Axis' For automatic motor, using < > o mave < | >
button. You will see the calibrated encoder resolution

and encoder ratio arc_displaycd in the corrl:spundjr!g cdiE with mation speed | 1.6
boxes. Once you click OK, the encoder resolution of q I , I
your system will be revised based on the calibrated

value. For manual motar, move your encoder manually

Hurmber of encoder count ’07
Encoder resolution ’o_ an)
Encoder ratio ]ui

4. Click finish calboration button afier  Finish Calibration
you have moved the actual distance  for This Axis

CaftEIl
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Figure 3.22: Encoder Resolution Calibration Dialog.

Clicking the Advance button will initiate the advanced sctting dialog box shown as below.

Accel/Decel Type: There are two acceleration/deceleration types.  Linear acceleration/deceleration and S-curve

acceleration/deceleration.  The linear mode uses a constant acceleration/deceleration and the S-Curve uses a varying

acceleration/deceleration so that the maximum speed can be achieved with a smoother transition.

Jog Stop Mode: When jogging the motor, the motor can be stopped immediately if “Immediate™ mode 15 selected
or the motor will be stopped with a deceleration period if “decel” mode is selected.

Step CLK PW:  This is the step clock pulse width in micro-seconds. The SMC-PCI board uses a internal clock of

40KHz. Depending on the operation speed, this value should be set accordingly.  The rule of thumb for the pulse
width selection is: pulse width <= 100,000 stepRes/(2*speed).  For example, if the stepper motor has a step
resolution of 0.002 inch and the operation speed 1s 20inch/s. The pulse width should be less than
100,000%0.002/(2*20)= Smicro-seconds.

Limit Switch Tvpe: There are 4 modes of Limit Switch Type. They are unused, Max, Emergency and Combined.

Start Speed (%): In order to achieve a smooth transition at the beginning of the motion, a proper starting speed
needs to be specified.  The starting speed is specified as the percentage of the operation speed. In jogging mode, the
starting speed is the percentage of the jogging speed. In scan mode, the starting speed is the percentage of the
scanning speed.  The default value is 1%.
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Base Switch: _Absolute home position switches. There are three selections for this item:  Unused, Positive,
Negative.  If there is no base switch, select Unused. If Positive is select,  then when you select the “Goto Base™ in
the main menu, the motor will go positive direct to find the base switch; if negative is selected, the motor will go
negative direct to find the base switch

Base Position:  Absolute home position.

Index Pulse: If this check box is checked, the position counter will be reset upon completion of every motor
revolution on the selected axis.

Ext. index Pulse:  Check this box if an external motor is used and the source of synchronization is an index pulse
into the Stepper motor board.

Safety Check: not implemented.

+Limit Polaritv: Depending on the hardware connection and limit switch polarity, limits can be active low or high.
Each limit can have an independent polarity.  This setting does not matter if the limit switches mode is “not used™

-Limit Polarity: See above

Direction CTL Polarity (High): If this is checked, the direction control polarity is set as active high, otherwise it is
active low.

Step CLK Polarity (High): The step clock  polarity set the active level of the step output. If it is checked. it will set
the step output as active high

Internal Power Shutdown: When this power supply is shutdown, only the digital inputs/outputs are operational.
Motion Control Board: = The following motion control boards are supported by the UTwin software:

* PAC_SMC48: NDT Automation’s programmable motion controller.
* PAC_DEMO: Simulated motion controller for demo only.

il
FAuis
Jog Stop Mode Acc/Decd  Acc/Decl | Acc/Decl  AccfDecl  Acc/Decl  Acc/Decl  Acc/Decl | Acc/Decl
SkpCLEPWRsl | 4 4 4 @ |l I .
Limit Switch Type : Unused Unused Unused Unused Unused Unused Unused Unused
Start Speed [X) | 10.00 0 10.00 I 10,00 1000 0l 10.00 _. 10,00 | 10.00 | 10,00 |
Base Switch Unused Unssed Urmsod Unused Umssed Unusod Unusod Unased
Base Posstion | 0000000 0LOGDODG | 0.800000  0.000000 0000000 0000000 0.000000  0LO0O00G
Index Pulie | - - [ - " £ -
Ext. Indus L - L - - . L -
Sabuty Check o L L Ll L L Ll 0
Polaritins:
+ Lindt PoliHigh) | [ - = - - i C -
~Limit PollHighl |~ - m [ | | I C -
Disction CTL PallHigh) [~ r r r - | r -
| Step LK Palign) | r | Il F IF » r

I Intemal Pover Shutdonn  [PAC 5M245 7] Motion Contel Boasd PROM Vesion 1.3 o 1] Cancal |

Figure 3.23:  Advanced Settings for SMC-PCI Board.
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PROM Version: This output information tells what the PROM version of the using SMC-PCI board is.

33322 AD/PR Board Setup

Select A/'D and P/R. tab to bring up a page which allows you to configure active channels, the Pulser/Receiver and
the Digitizer.

Channel: For standard UTwin, up to 8 channels are supported. Toggling the checkbox to activate or deactivate a
channel. The channel number presents the logic index which has to be a continuous number.

Pulser/Receiver: This section allows you to select a Pulser/Receiver for the test.  The appropriate Pulser can be
chosen by clicking on the desired option.  The following Pulsers are supported by the UTwin software:

= AD IPR-1210: NDT Automation’s programmable pulser/receiver board with 100Mhz bandwidth

= IPR-100: NDT Automation's programmable pulser/receiver board with 1(0Mhz bandwidth (Windows 98
ONLY: do not use in Windows 2000 or XP).

*  PR-60 (or JSR-300): JSR-300 pulscr/receiver is used for high frequency transducers (= 20MHz).

+ MUXI615: NDT Automation’s ¥ channel multiplex.

= External: This refers to a pulser or flaw detector which can be triggered externally. The RF output from an
external pulser is fed into digitizers.

* PR_DEMO: Simulated P/R for demo only.

Digitizer: __ This section allows you to select a digitizer board which you will be using for the test.  The appropriate

digitizer can be chosen by clicking on the desired option.  The following digitizers are supported by the UTwin

x

Motor Perometers A/D and PR |
Pulser/Receiver Digitizes AD
Channel
Board Type Board # Board Type Board #

AD_IPR-1210 1 AD_IPR-1210 1

r Ch 2 PR_DEMD 2 AD_DEMO 2

r Ch 3 PR_DEMO 9 AD_DEMO ]

- Ch 4 PR_DEMO 4 AD_DEMD 4

r Ch 5 PR_DEMD 5 AD_DEMD 5

r Ch 6 PR_DEMD 6 AD_DEMO 6

;_ Ch 7 | PR_DEMOD | T I N)_DE“IJ_ 1 5
r Ch 8 PR_DEMD 8 AD_DEMD 8

Alzrm Dutpok [0 Hardwere Alzm | v M]

Save Cancel I

Figure 3.24: Board Configuration.
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software:

= AD-1210: NDT Automation’s programmable digitizer card with 100MHz base sampling rate

*  AD-IPR-1210: NDT Automation's programmable AD-1210 card with a programmable Pulser/Receiver
module attached with it.

= AD-8xG: NDT Automation's 8bit digitizer board with 1.5, 2, 3, and 6GHz sampling rate.

= AD-BIG: NDT Automation’s 8bit digitizer board with 1GHz sampling rate.

. PCIE: Physical Acoustic Corporation's PCI card.

. AD DEMO: Simulated A/D board for demo only.

Board s#: This is the physical board number which is usually controlled by switching pins on the

boards. You can map any logical channel to any physical board. For example you can enable four logical channels
and map them all to one A/D board. However channels sharing the same board will have the same hardware settings.

Alarm Output: From the drop list to select the 10 board for alarm status output.

AD/PR Calibration: This function is for internal or advanced users only.

3.3.3.2.3 Other Boards

UTwin also supports other boards, which are used to record non-ultrasonic data.

Hardwaresetup |
Motcr Parameters | A/D and PR Others |

— /D Bosed for norrUliasonic Faatue

Feature Channel Driver Type Feature Hame Data Unik
UTwinDemo Driver Temperatue Degree
I~ FeatureCh 2 UTWinDemo Driver Prezsure GPa
— Ditrer Customized Boards

Figure 3.25: Non-Ultrasonic boards.

23



INSIZE>

3.3.3.3  Inspection Mode

UTwin is a platform for many inspection methods: ULTRAPAC, LSI, TubeScan, TOFD, Welding Inspection,
Contour Following, et. Click the menu item to change your inspection mode. The user interface will automatically
change based on the selected inspection mode. Regarding each inspection mode, please see Section 9 for tumkey
systems.

3334  Color Palette j—
F:nhr_“ - Ackd Naw Palctia
Select the Color Palette menu item to bring up the Palette Edit dialog as Nome [Fanbow menfmmLiﬂl

shown in Figure 3.26.

N, ot color B =]
In the ‘Palette List’ group, all your saved palettes are listed in the -] EnCaiorhum [f— ]
dropdown list box. You can recall a palette from the list box. Click the o ————
“Add to List’ to add current palette into the list box. Click the *Remove L ol e
from List’ to remove the current palette from the list. 4 i =
In this dialog, there are several controls used to modify the color | e [i937 3
distribution in the palette. 504 m Eatpolta color

w3

Edit Color Num.: number of free points which you can move in the color- i o -]
editing graph. The free-editing points arc displayed as a small rectangle 104 ~ Embecidad Peighs ——
(red, green and blue) in the color-editing graph. Dragging these free- P 8| Changs pelese coke
editing points to 1 ay i =]
change the color intensity (horizontal position). The color distribution in i wih paistie [loe ]
the palette bar is calculated by interpolating the colors at these free-editing ] o T
points. s, e

e s ] e e

Num. of Color: number of color in the palettes. The valid number is

between 2 and 254. 255 and 256 color indices are reserved for internal Figure 3.26: Color Palette Edit
use only. When the number of level is less than 64, a vertical black scale P ditor x|
bar will appear at the left side of the color-editing graph. You can change Palette List

the size of each threshold level by dragging the level indicators (these ErbeddedPd =] MI
short horizontal lines in Figure 3.26). Name [Erbedded A nmrmg
Besides modifying the color palette by dragging the editing points in the 100 ™| Mum of Cake |3_::|
graph, you can specify the threshold and color directly using the I . Edi Caks """“‘Is_::I
corresponding edit box. This direct edit method is useful when the B W——
number of color i1s small. You can use the embedded palette method to 2] Fleset le
create a more complicated palette. As shown in Figure 3.27, a 16 gray p Bl o esholivake
color palette is embedded in the second color box in the editing palette. Ly «if =l
Since it is a bit of a chore to set color palettes and since the user may g = Im;ﬂ
have a preference for multiple color palettes and colors, UTwin software 50 mm 8 Setpeleliscolor
allows you to save and recall color palettes at will. Once you finish ak[i =]
setting a color palette you can save the color palettes by clicking the 40+ = =
“Save” button. All color palettes in the list are saved in a file called . e |
UTWinPal.lib in the folder where you installed your UTwin. These saved A R
palettes will automatically be loaded when opening the palette dialog. 0] I 8 |Chag pactic coks
Check the *Apply to All Images” box if you want the palette to be applied 10 Wi Gy =
to all graphs that have a palette. If not checked, the palette will be applied Coam 5=

to the current active graph.

[y i
I™ oy toAtinags. _Sor |

Figure 3.27: Embedded Palette.
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Except color distribution, each palette also has it only scales displayed at the left side of the color bar. You can edit
the scale by double clicking the scale or opening it from the graph setup dialogs. Figure 3.28 shows the Palette Scale

Dialog. The unit selection is dependent on the type of data displayed in the graph. Checking the *Auto Scale” box
allows the program to automatically determine the Start and End Value based on the system settings.  You can
enable the Start and End Value edit box and manually input your value if the *Auto Scale’ checkbox is not checked.
This scaling change affects the image coloring.

334  A/B-Scan Menu

Scale ﬂ

Selecting ‘Start” submenu item allows you switching to A-Scan ( and
B-Scan) mode. See section 4 for operation of this mode.

¥ Auto-Scale
Urit

335 C-Scan Menu

&%
Selecting the *Start” submenu item allows you to switch to C-Scan ol ;!
mode. See section 5 for operation of this mode. C Valtage

€ Time-ofFight (ug)
33.6 Replay Menu € Thickness(ln)
Selecting ‘Start” submenu item allows you switching to Replay mode. -Seale
See section 6 for operation of this mode. I_

o] Start Value

3.3.7  Graphing Menu Ir End Value
See section 3.4 for graphing in UTwin.

oK I Cancel

338  Analysis Menu

UTwin includes many advanced analysis tools such as statistics and Figure 3.28:  Palette Scale Dialog.
cluster analysis and automatic reporting tools such as exporting data
and graphs to Microsoft Excel and Word.  See section 6 in replay mode for details

339  Page Menu

With this menu you can create insert, delete and rename screen pages.  This is a UTwin screen page management
menu. You can also perform these functions with the icon keys and a right mouse click on the screen page tab. See
more details in Section 3.4.

3.3.10 Window Menu

This is a typical *Windows" menu that you would find on any common WINDOWS program and therefore the menu

contents should be familiar. It allows you to arrange your graphs in cascade or tile patterns as well as edit their window

settings.  Select “Maximize Graph' to enlarge the active graph, and *Restore Graph® to return it to its normal size.

- Move Graph or Table: Use this command to move a graph or table using the mouse.

- Close Graph or Table: Use this cc d to close the sel d graph or table.

- Cut Graph or Table: Use this command to cut a graph or table, presumably for later pasting on another page.

- Copy Graph or Table: Use this command to copy a graph or table, presumably for later pasting on the same or
other page.

- Paste Graph or Table: Use this command to paste a cut or copied graph or table onto the current page.

See more details in Section 3.4,
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3.3.11 Help Menu

‘With this menu you can get some on-line help to the operation of certain features of the software. You need to install
adobe reader (PDF file) to open the help file. In addition, the “Options” selection informs the user which options have
been installed in his/her UTwin software and the “About UTwin™ informs the user to the release version and date of
UTwin.

34 Graphing in UTwin

The graphing capability in UTwin is very impressive, as it should be since data visualization is very important in UT
testing. UTwin is able to provide multiple graphs. multiple plots within a graph, multiple graphs on a screen (or
“Page” using Windows terminology), and multiple screens (Pages) full of graphs. The graph types can multi-
dimensional (2D and 3D) graphs, color images Graph axes can be set up to be fixed scaling (always stays at a fixed
minimum and maximum value), automatic scaling (compression or sliding scale) logarithmic or linear scaling.

Before getting into the setting up of Graphs in UTwin, it is important to define the terminology used in graphing on
UTwin. This will be used throughout the manual.

Plot: A plot is defined as a single curve within a graph (or graph window).  Since a graph can be set up with
multiple plots inside, we need to distinguish the difference between the word graph as a graph window and the fact
that there can be multiple plots in a single graph window. We therefore call this a plot. 5o now we can say there are
multiple plots within a graph or graph window.

Graph: A graph is a single Window on a Screen or Page. A graph is controlled by its property menu.  The graph
can have multiple plots of the same type within it.

Screen or Page: A screen or Page is the graph(s) that show up in the display area of the UTwin screen.  This the
area between the top and bottom tool bars (see Figure 3.1). A screen or page has a page tab located at the bottom of
the screen to select between the screen pages.

There is no limit to the number of graphs that can be placed on a screen, the only limitation is a physical one.
pertaining to the readability of the graphs.

341 Graph Setup Procedure

The following is the step-by-step process in setting up graphs in UTwin. This assumes that you are starting from a
very simple single screen, single graph arrangement, into a multiple graph, multiple screen setup.

1. Before starting, give a little thought to the number of screen pages your application will need, what the theme
will be for each screen page (for tab labeling considerations) and how many and what type of graphs you would
like on each screen.  The better you plan this out, the easier and faster the graphing setup process will be.

2. Find an existing Project file that gets you partially to your goal. You can then edit that layout file to meet your
exact needs. You also can utilize these saved standard user interface (see Section 3.3.1.6). It is always easier to
start with an existing layout. You can easily copy and paste graphs that have already been setup, saving a lot of
time.  If this is not possible, sclect File  New Project which will start with | screen page (labeled A-Scan)
and one A-Scan graph.

3. Create the number of screen pages that you need by adding and deleting screen pages, then edit the Page tab
titles to the desired name or description of what that page will contain.

4. Create the number of graphs you need in each screen page by adding or deleting graphs.

Size your graphs as desired and tile them as desired so that they are laid out in the order that you wish.

6. Individually setup each graph in each graph screen to get the desired result. Enter the graph setup menu for
cach graph by right clicking the mouse when it is inside the graph. then select the pop-up menu called *Graph
Setup”  or double chcking the graph to enter the graph mode.

LA
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342  Screen Page and Tab Management

As with all Windows operations, there are various ways to add and edit Screen pages. The most convenient is by
Right-clicking your mouse on an existing page Tab, adjacent to where you want to add the page. A Page/Graph
setup menu will appear.  To add a New Page after the selected page, simply select the New Page menu item. To
insert a new page before the selected page, select the Insert Page menu item.  In either case, a new page and page
tab will appear. The page tab will be labeled as “Page X".

There are other ways to add a page including selecting the New Page Icon from the icon toolbar (looks like a blank
page). which will always place a new page at the end of the screen page tab list.  You can also go to the main menu
bar and select the Page Menu to make the New Page and Insert Page selections.

Once you have created a new page, it will be empty (no graphs). You will add the desired graphs and will label the
page tab.  You may add as many graphs as you wish to the screen page.

To label the page tab simply right-click on that tab and select the “Rename Page™” menu item.  This will allow you to
enter a page name.  There are no major restrictions to naming a page tab. However do not make the page tab title
too long as it might take up too much space.

There is one other screen page editing function, which allows you to remove or delete a screen page.  Simply right
click on the screen page tab and select the Delete page function.  The screen page and tab will immediately
disappear. If you had graphs in the screen page that you deleted, they will be deleted as well.

343  Adding, Placing and Sizing Graphs on a Screen Page

Once you have a Screen Page set up, you need to begin adding and placing graphs on it.  If you know how many
graphs you want and what types they will be you can quickly add and edit the graphs. If all the graphs are to be the
same style (e.g. waveform graphs, one for each channel), you should start by adding a graph, defining it and then
copying it as many times as you need.  Then you can size the graphs and create the layout (position of the graphs) as
desired and then you can edit the graph setup to finalize the graph function.  If each graph is to be different, you can
either copy similar graphs and paste them into the new screen page or you can simply add as many graphs as you
want on the screen and edit the graph setup for each graph added.

To add a graph to the graph screen, simply right-click you mouse anywhere in the screen page and select the new
graph menu item.  Alternatively you can left-click the new graph icon from the icon toolbar menu.  Additionally you
can add a new graph by selecting from the main menu.  Whichever way you select a new graph, a single graph will
appear.  To add multiple graphs on the screen, simply perform this function multiple times.

Once you have selected the number of graphs
you want on the screen, you need to tile them.
Tiling allows you to place them next to each
other so that each part of every graph can be
scen. There are two tiling options.  You can use
Tile Horizontal or Tile Vertical. The most
convenient way to perform this function is to
select one of these functions from the icon tool
bar. The Tile Horizontal icon is shown as two
graphs stacked on top of one another while the
Tile Vertical icon shows two graphs side by
side.  Alternatively you can select these from

. . : . . ; z 15 3 15
the Window main menu.  Tile Horizontal will I [ m;' 61 | cHi m

favor a length-wise positioning of the graphs
and will usually make the graphs longer than
taller. Tile Vertical will give preference to a Figure 3.29: Cursors in Graph.
vertical direction. Choose one of these to place

the graphs in a nice ordered manner.
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Once the graphs are placed on the screen, we can alter their sizes.  We do this using the standard Windows Cul+ T Window Tile Vertical
conventions of moving the mouse to the edge of a graph until we see a double arrow and then left-click the mouse Ctrl+V Paste Annotations
and move the edge in or out to make the graph larger or smaller. 'We can also move graphs by right-clicking on the Cirl + 7 Move to curser position
graph and selecting the Move Graph menu item. Ctrl + Shift + C Copy o Clipboa].}rd

Ctrl + Alt + O Options Dialog

The final function that we need to perform is that of editing or setting up the graphs to perform the desired display
function.

4. OPERATING UTwin - A- and B-SCAN MODE
344  Maximizing a Graph to Full Screen
You can click the A-Scan tool button or select AScan->Start to start or switch to A-Scan mode. The A-Scan toolbar
(Figure 4.1) will be shown under the main toolbar. In A-Scan mode, you can configure the pulser/receiver, digitizer,
ete. for a particular test.  You can also perform a B-Scan (Feature Monitoring) in A-Scan Mode.

Sometimes you have many graphs on a screen and it is a little difficult to see the axis values clearly.  You can
expand any graph to full screen by right-clicking the mouse in the desired graph area, and selecting the menu item

“Maximize Graph” from the graph menu. You can select the same function from the Main Menu bar, Window
Maximize Graph sclection.  To restore the graph to its normal size and place on the screen, simply, right-click the
mouse in the graph area and select “Restore” or Window  Restore Graph.

3.5  Using Cursors

There are two cursor control icons (Single Cursor and Double Cursor) in the main toolbar as shown in Figure 3.2,

The cursor readout controls are active in all graphs.  Click the *Single Cursor” toolbar button to show one cursor in

the current active graph. The cursor is displayed as a red long cross (color is changeable). You can use the mouse to
drag the cursor. The X, Y positions corresponding to the center cursor position are displayed at the bottom of the

graph or next to the cursor. Depending on the type of graph, some other information corresponding to the center

cursor position may also be displayed. Anyway., as you are moving the cursor around (with the left mouse button
depressed), you can see the information changing as you move.  This is a very handy feature to have. Click the “Double
Cursor” to activate two cursors on one graph; the first one is in red color and the second one in yellow color. In *Double
Cursor” mode, the difference (DX, DY) between the center positions of the two cursors is displayed, which can be used

to measure the size and area of an interested region. ﬁl
. 40 |pR | Dac | Gete | Alem |
3.6  List of Shortcut Keys  Pples and Facaicad
The fc_rllowir{g is a list _al'.ld short dcs.cripti_on of all the shortcut keys avail_ablf:_in the sofrwa.r_c. Many of the shortcut Numibar of Avaragas [17 Pocikcaion Im
keys follow in the tradition of PAC’s software programs and should be familiar. Others follow standard
WINDOWS conventions. Menu items usually do list the shortcut key, but the full list is provided below for Samgling Fate (MHz)  [50 ¥ Emvelope Widhius) IWj
convenience. -
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r it z Close I Apply |
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4.1  A/D Settings

Clicking the A/D Settings tool button  or selecting A/D Settings

Figure 4.1: A-Scan Toolbar.

submenu  brings up a dialog box which provides

you complete control over how the waveform is digitized. The dialog box is shown in Figure 4.2,

Menu items are described below.

Figure 4.2: A/D Scttings
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Number of Averages: Multiple waveforms can be averaged to reduce the noise of the signal.  You can enter the
number of acquisitions for average. The greater the number of waveforms being averaged, the slower the
effective update rate of the measurements and graph.

Sampling Rate (MHz) : The sampling rate can be selected from the list box. The sampling interval of an ultrasonic
signal is determined by the sampling rate of the digitizer. The digitizer chosen in the hardware configuration
menu determines the minimum and maximum sampling rates.  For best results, the sampling rate should be set
to at least 10 times the center frequency of the transducer being used.

Rectifications: There are five rectification methods. The vertical axis limits of the A-Scan graph will be
automatically adjusted to suit the selected waveform rectification mode.  The modes are as follows:
*  RF Waveform: The waveform is displayed exactly as it is sampled by the digitizer, with both positive and
negative peaks.
*  + Rectification: Only positive peaks are displayed: negative peaks are truncated to zero.
* - Rectification: Only negative peaks are displayed: positive peaks are set to zero.
*  Full Rectification:  All peaks are shown, but as positive values. The sign of all negative waveform samples
is changed to positive and the resulting waveform is displayed.
* Envelope: The envelope of the waveform is displayed. In this rectification mode, the Envelope Width edit
box will be enabled and you can change its value.

Note: Measurements during the rwo gate periods are affected by the choice of rectification mode.

Delayv: This is the post-trigger sampling delay. This controls the point at which the waveform starts recording.
Clicking on the arrow keys on the left side of the edit box allows you to increase/decrease the delay value one step at
a time. Clicking and dragging the box inside the horizontal scroll bar allows you to increase/decrease the delay
several steps at a time.  In addition, you can direct input the delay value to the edit box. The available maximum
delay depends on the A/D board used.

Width: This is the length of time over which the signal is sampled and the waveform displayed and stored. This
value may be increased or decreased in the same manner as the delay. The A-Scan waveform display uses this value
and the Delay value above to set the X-axis limits.  For best throughput and resolution, the Width should be set as
small as possible. Because of the interaction of the sampling rate and memory size, the digitizer may not be able to
cover the entire width range.  This condition is indicated by a flat horizontal line in the A-Scan display for the
affected part of the waveform. The maximum width depends on the A/D board used.

Gain(dB): This is the signal path (or A/D) gain. The current value is displayed and can be modified by entering a
new value directly into the display box.  Alternatively, click on the arrow keys to change the current value.

Interface Follow: For the AD-IPR-1210 board, checking this box can let the user select the interface follower
option. If activated, the A/D delay will be the first reflection (usually interface reflection) after the Blanking period.

Offset (mV) : allows you to digitally add an offset voltage to the waveform. Click the AutoZero button to
automatically adjust the zero offset.

LP Filter: Low-pass filter. The low pass filter sets the maximum signal frequency which can be detected by the
system. Use the drop-down list to select the desired value. The cutoff frequencies are dependent on the A/D board
used.

HP Filter: High-pass filter. The high pass filter sets the minimum signal frequency which can be detected by the
system. Use the drop-down list to select the desired value. The cutoff frequencies are dependent on the A/D board
used

Triger Mode: For most A/D boards (e. g. AD1210), there are five trigger modes:  Software, External, Rep. Rate,
Positional and Threshold.
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*  Software: Triggers are generated automatically by the program, at a rate which may vary somewhat
depending on different parameter and option settings. This is the default trigger mode.

*  External: The trigger is derived from a signal connected to the Trigger-In connector on the front of the A/D
board. This mode can be used to synchronize the A/D to an external Pulser, for example.

*  Rep. Rate: The Repetition Rate (Rep. Rate) is the frequency at which triggers are generated.  The triggers
are derived from a hardware timer and therefore the rate is independent of other system settings. The
repetition rate 1s set in the Rep. Rate (Hz) box.

*  Positional: The tngger 1s generated when the encoder signals that the scanner has moved a certain distance.
This distance 1s set in the Resolution box of the B-Scan or C-Scan Settings dialog box.

*  Threshold: The tngger is generated when the mput signal rises above a specific value. This value 1s set in
the Trig. Thresh.(%:) box, and is in units of Percentage of Full Scale.

Some A/D boards (e. g. AD-90, AD1210) can be triggered to collect the data after a leading edge (Posi ) or a trailing
edge (Nega).

AD PR |DAC | Gete |Alam |

P PulserRecaiver Mode
FulserVoltage (v} m & PR T TIT
Energy Level WE‘
Dempinglohme) [O00 <] | Leseresl Fromenie

Activate Mext Channel Set

Pulse Fregquency (MHz): | 10
4 I »
PR Gain (dB): | 0

4 ¥

— Filtening -
& o LF Filter [MHz] HP Filter{MHz]

 On I LI I Ll

| Editing Channel |c|—| 1 ;l
I~ Applyto All Channels EizEd Apply |

Figure 4.3: P/R Settings.

31



INSIZE>

4.2 P/R Settings

Clicking the P/R Settings tool button or selecting P/R Settings submenu brings up a Pulser/Receiver dialog box
with detailed controls for setting up the Pulser/Receiver for the test. The P/R dialog boxes is shown in Figure 4.3

Pulser Voltage : Allows you to choose the high voltage of the output pulse from the drop-down list box.
Energy level: Allows you to choose the energy level of the output pulse from the drop-down list box.
Damping (ohms) : Allows you to choose the P/R. damping from the drop-down list box.

Pulse Echo/Thru Trans: Sclects the testing mode.  Choose from Pulse Echo (Transmit/Receive) or Thru
Transmission by clicking on the desired option.

Nate:  Choosing the appropriate inspection mode is cructal to successful UT testing.

Update All From Manual Settings: For an external pulser/receiver with remote control, you can click this button
to update the value in the dialog box with the external manual settings.

Activate next Channel Set: This function is used for some special systems to switch among groups of transducers
and multiplexers.

Frequency (MHz): This setting controls the width of the voltage pulse sent to the Pulser transducer.  Usually the
value chosen corresponds to the center frequency of the transducers being used.

P/R Gain(dB): This is the gain of the P/R board. Clicking and dragging the box inside the scroll bar allows you to
mcrease/decrease the gaimn value.

LP Filter: Low-pass filter. The low pass filter sets the maximum signal frequency which can be detected by the
system. Use the drop-down list to select the desired value. The cutoff frequencies are dependent on the P/R board
used

HP Filter: High-pass filter. The high pass filter scts the minimum signal frequency which can be detected by the
system. Use the drop-down list to select the desired value. The cutoff frequencies are dependent on the P/R board
used

4.3  DAC Settings

Selecting DAC Settings submenu brings up a DAC setting dialog box with detailed controls for the DAC, TCG and
AGC setup. The DAC dialog is shown in Figure 4.4.

DAC 1s known as Distance Amplitude Correction, TCG 1s known as Time-Corrected Gam and AGC 1s known as

Adaptive Gain Control.  AGC looks for the peak signal value within the Gate 1 period, and then calculates the signal

path gain necessary to bring that peak value to the desired percentage of full-scale screen.  This signal path gain
value is then applied to the signal during the entire waveform digitization.

DAC (TCG) allows different gain values to be applied to the signal path at different times during the digitization.

Very often DAC may be used to compensate for attenuation in the material under test, since, as the signal propagates

through the matenal, its amplitude decreases.  The longer the digitization time, the more the signal has been
attenuated.  Using the DAC (TCG) feature, successively higher gains can be applied to the signal as digitization
proceeds.

Backwall Attenuator (BWA) allows different attenuation/gain to be applied to the signal path within the backwall
gate. Very often BWA may be used to attenuate a saturated backwall reflection. Thus the  attenuated backwall will
have amplitude less than 100% and can be monitored.
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For DAC (TCG) Setup:

Desired TCG Level(%): The desired amplitude level for TCG can be changed by directly entering the value into
the editor box.

Automatic Set TCG/DAC Gajn; If checked., the program will automatically find the required TCG/DAC gain to

bring the signal amplitude to the desired level.

First Echo — The TCG/DAC start position is synchronized with the detected First Echo. The synchronization
threshold level is the same as that used for the gate.

Initial Pulse Trig - The TCG/DAC start position is synchronized with the initial pulse.

TCG/DAC Table: In this table, the first column (“#Num") represents the index number (from 0-39). The second
column is the TCG/DAC position in microseconds. In TCG/DAC setup mode, a blue cursor in the A-Scan graph
indicates the current TCG/DAC position. The third column is the amplitude at the TCG/DAC position , the fourth
column is the DAC amplitude and the fifth column is the TCG gain in dB at the corresponding position.  To change
the value for any cell in the table, simple click the cell and a data entry box (with up-down buttons) will appear as
shown in the first cell in Figure 4.4. You can click the up and down arrows to change the value step by step or type
the value directly to the cell. This TCG/DAC table control allows you to set a TCG/DAC Table point by point.

Delete All Points: Clicking this button to remove all points except the first two points from the DAC table.

Delete Selected Point: Clicking this button to remove the selected point in the DAC table.

Click on _Save DAC/TCG Table to save the DAC/TCG table in a given file.
Click on Load DAC/TCG Table to load the DAC/TCG table from a given file.

Show DAC Curves: if activated, one curve which connects all the DAC points will be displayed in the A-Scan
graph. Two additional curves which are shifted from the first curve by user-defined offset are also displayed. One
example is shown in Figure 4.5.

Show TCG Curves: if activated, one curve which indicates the TCG gain variation along the waveform will be
display in the A-Scan graph.

Activate TCG: Activate or deactivate the TCG. Figure 4.6 shows an example of A-scan graph with TCG activated.
Comparing with Figure 4.5, you can see that the four peaks corresponding to the TCG points have been amplified to
80% of full screen height. The TCG range is indicated by a yellow line shown at the bottom of the graph.

Activate AGC: Activate or deactivate the AGC.

Activate Backwall Attenuator(BWA): Activate or deactivate the BWA.

Note:only one of the three functions (TCG, AGC, BWA) can be activated al the same time due 1o hardware
limitations.

To setup additional parameters for DAC curve, AGC and BWA, click the “DAC Curve and AGC Options’ button to
bring up the DAC/AGC/BWA settings dialog shown in Figure 4.7,

Desired AGC Level(%): This is the desired peak signal value when AGC is activated.
AGC Control Gate: Only Gate | is supported.

Desired Attenuation (dB): This is the desired attenuation/gain when BWA is activated. Positive value represents
attenuation and negative value represents gain.

Backwall Gate: Define which gate is backwall gate. Only Gate 1 is supported.

DAC _curve | offset{(dB) and DAC _curve 2 offset(dB):: These are the offsets used to plot the DAC curves.
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4.4  Gate Settings

Before you can make a good UT measurement, you must first identify the segment of the RF waveform that is of
interest.  This is done by setting up a Gate, which is simply a window of time and an associated threshold.  Standard
UTwin™ currently supports four independent data gates. Clicking the Gate Settings tool button or selecting
AScan->Gate Settings submenu brings up a dialog box (Figure 4.8) which allow you to activate the gates and set
various parameters relevant to the measurement.

Setup for Gate #:  Select the gate number for editing from the drop hst.

Display Label: If this box is checked, the gate name will be displayed in the A-Scan graph at the left-top of the
gate.

Enabled: Check this box to enable (activate) the gate.

Display Color: The color used to display gate in the A-Scan graph.

Hardware Settings !I

AD | PR | DAC Gae |Alam |

r General — Gate Synchronization———
Setup for Gate # | EETCINENNN { Initial Pulse
. ™ First Echo
HEche Lanct Y " Follow Ga"4 = I
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Display Color | | [ 50 =
— Gate Position ~ Feature Detection

Start [us]; [32.?2? | 96.381 |, AMP [Max Peak AMP vi
_Resst | 4] »| TOF [MaxPeak TOF =]
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Manual Calibration
|

Figure 4.8: Gate Scttings.
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Gate Synchronization: There are three options for the synchronization signal.  The first is Initial Pulse, in which
the sync signal begins with the pulse sent to the Pulsing Transducer. The second option is First Echo. In  First
Echo synchronization, the first signal from the left hand side of the RF waveform (A-Scan) display which exceeds

the detection threshold level is considered to be the interface signal. The synchronization signal begins with this
threshold crossing. The third is following another gate (not

implementcd). x

Svne Thresh (%): The synchronization threshold for triggering Setting for Gate # Il E
the start of the gate from the first echo can be set to a level from 0 Select Coritrol Modk
to 100%. ‘ € Traing Mode (% Automatic Mode

Gate Start (us): The gate start sets the gate delay from the sync
signal. The value may be set either by directly entering the value T’m“’ Cortrol fds
mto the box, or by adjusting the currently displayed value using |Position(in fus]  Width{us) < F =
the arrow buttons or scroll bar.

Gate Width (us): The width selection sets the range or width of
the gate. The Gate width can be set in the same manner as the
Gate Start value.

Smart Width: For a gate with smart width, the gate width will Lo
change with the position of the back-wall reflection. Click the L Ll TS TR
Smart Width Settings button to setup additional parameters for a Badwal gate s [Gate 2 'I

smart-width gate (Fig. 4.9). In the *Smart Gate Width® dialog, you Required distance between gate end and backwall
can specify the width control gate (backwall gate) and input the

desired separation between the gate end and the backwall gate o ﬂ (n)= p.oo0s)
threshold crossing point. When the backwall threshold crossing
point changes, the gate width will be automatically adjusted Figure 4.9: Smart Gate Width Settings

(shorten or lengthen) to maintain a constant separation between
the end of the gate and backwall position.

AMP: The reported amplitude (AMP) for the gate can be either the highest peak value in the gate, or the height of
the first peak. Use the drop-down list to select the desired measurement type.

TOF: The reported Time-of-Flight value (TOF) for the gate can be measured with respect to any of four
measurements:  time to First Peak, time to the first threshold crossing before the First Peak. time to Max Peak or
time to first threshold crossing before the Max Peak.

Peak detection is useful when detection of the variation of peak amplitude of signals in the gated region is desired.
Threshold Detection is used to detect the first waveform peak over the Detection Threshold in the gate region.
Threshold detection is especially useful when signals with amplitude below a pre-specified value are not of interest

ling to a given standard or specification to perform an inspection. By setting up an appropriate threshold, the
gated signals below the threshold level will be ignored for C-Scan processing and imaging.  Each detection mode
has its own adv and disadvantages. The selection of the modes depends on the situation.  If multiple gates
are used for your C-Scan, you may set up different detection modes for different gates.

ADV: Beside conventional AMP and TOF UT features, UTwin also provides many advanced unique features such
as phase angle, phase inversion, velocity, attenuation, et al.  To use these advanced features, you need to have the
Advanced Feature option enabled. Once this option is enabled, you can use ADV features the same way as you use
conventional features AMP and TOF. See Section 7.6 regarding how to use advanced features.

Detection Thresh (%):  The detection threshold can be set to a level from 0 to 100%. The threshold level is
expressed in percentage of full screen.  The threshold setting is used only when the First Echo mode is selected.
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Figure 4.5: A-Scan graph with activated DAC curves. Figure 4.7: Settings for DAC, AGC and BWA.
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Floating: The detection threshold can be set as a
percentage of the gate amplitude value (instead of full
scale) by checking the Floating checkbox. This means
that as the gate amplitude is adjusted, the detection
threshold will also change so that it remains at the same
percentage of the gate amplitude.

Thickness Calibration: i UTwin, you can manually or
automatically calibrate the equation for converting gate
time-of-flight to gate thickness. The thickness is always
calculated as:  Thickness = TOF * Velocity * Factor +
Offset.

Velocity: velocity of sound in the material under test.

Click Automatic Calibration to open the Automatic
Calibration Dialog as shown on the top of Figure 4.6.
Before calibration, you need to setup the gate properly.
Two reference samples (thick and thin) are required.
Step 1 Input the thickness measured by a micrometer
for the two samples.

Step 2: Put your probe to the thick sample. Once the
signal in the gate is stable, click “Record TOF” button
to get the TOF value for this sample.

Step 3: Put your probe to the thin sample. Once the
signal in the gate is stable, click “Record TOF” button
to get the TOF value for this sample.

Step 4: Click “Do Calibration™ to finish the calibration.
Step 5: Check your calibration results. Put the probe to
both samples to verify the thickness displaying in the A-
Scan window are correct.

You can check the “Apply Results to All Gates™ to
apply the results to all gates. You can also do calibration
for each gate.

Automatic Thickness Calibration x|

Callbration Mades | Ful Calibration =

Sample 1 (Thick) | Sample 2 {Thin}

Thickness Iu |u
Re\:ordTOFl Record'lOFl
rorn. |° o

™ apply Results to All Gates

Do Calibration | [o]4 I

Manual Thickness Calibration } x|

Usered-Defined Thickness Caloulation

[ Thickness = TOF * Velocky *Factor + Offset

Welocity Fackor Ios—ii
Zero Offset(ln) |0 —

Figure 4.10:  Automatic and Manual Thickness
Calibrations.

Click Manual Calibration to open the Manual Calibration Dialog as shown on the bottom of Figure 4.6.  In this
case, you simply change the velocity factor and zero offset manually until the thickness displayed in the A-Scan

window are correct

ultrasonic tests.  For example:

closer to the sensor.

(for Thru Transmission mode).

nominal.

You can use the User Secttings for setting the Offset and velocity Factor for non-standard

= If you want the gate to monitor the water path, you can set the Offset value to (-1 x
Nominal Water Path) and set the Gate to synchronize with the Initial Pulse and
then detect the interface (or front wall). A positive thickness means that there is
front wall corrosion by the amount reported (since the water path thickness is
greater than expected). A negative thickness value indicates that the front wall 1s

+  If you want to monitor the material loss, you can set the Offset value to be the
nominal material thickness and set the Factor to -0.5 (for Pulse-Echo mode) or -1.0
In this case, the gate should be set up to
synchromze with the first echo (interface or front wall) and detect the backwall
echo. A positive thickness means that the net thickness is less than the nominal,
indicating corrosion. A negative thickness means the material is thicker than
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4.5  Alarm Settings

Standard UTwin currently supports 4 independent alarm outputs.  Clicking the AScan-> Alarm Settings submenu

Hardware Settings x|

brings up a dialog which allows you to activate the
alarms and set various parameters relevant to the
alarms.

Alarm List: Select an alarm for editing from the drop-
down list.

Activate This Alarm: Check this box to enable
(activate) the alarm.

The alarms are triggered based on the settings in
Alarm Trigger Source and Conditions:

Alarm Channel: Channel index to acquire data for
alarm condition evaluation.

Alarm Gate: Gate index to acquire data for alarm
condition evaluation.

Alarm Feature: Data type for alarm condition
evaluation

Average Number: Number of averages is used to
calculate the data.

Min Amp(%) or Min THK(In): Low threshold

value.

Max Amp(%) or Max THK(In): High threshold

value.

Alarm Reset Time(sec.): This parameter is used to
prevent rapidly trigger the alarm.  If an alarm is
triggered, it can be re-triggered only after the Alarm
Reset Time.

Alarm Output:

AD | PR | DAC | Gate  Alam |

Alacrn List Flam'l v| I~ Activate This Alsm

~ Alam Trigger Source:

Alamn Channel lﬁiﬂ vI Alstrn Gate | Gatel vI

Alaem Feature  |414P -

Number of Average |1
— Adam Trigger Condilians:
Min Ampl) ISO
Max Amp(%) [100

Alam Reset Time [sec ) |1

Al Dulput
I 10 Dulput with port numbes : |1

™ Alarm log

¥ Audio output

[~ Stop data acquisition and scanning when tiggered

|

Figure 4.11:  Alarm Settings.

1O Output Port: Alarm status can be output to 1/O port (I/O board has to be pre-selected in the AD/PR board

settings, see Figure 3.24).

Alarm Log: Check this box to enable alarm information to be output into a file (Alarm Log). This alarm log is
saved in your data folder automatically after each data acquisition.

Audio output: Check this box to enable audio output.

Stop data acquisition and scanning when triggered: If this box is checked and an alarm is triggered during B- or

C-scan, data acquisition will be stopped.
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4.6 Material Properties

Click the “Material Properties” menu item to bring up the
Material Library dialog, which lists commoenly used materials

and their corresponding name, longitudinal, shear wave
velocities and density. It also allows you to enter and display
information on a variety of other materials. You can add/change
or delete by using the modification buttons. The material under
test is selected by clicking on that material name.

Click on the “Add New Material” button, or just enter a new
name in the drop-down list to enter the charactenstics of a new
material.

The “Remove From List” button is used to remove from the list
materials which are no longer of interest.

The list may be saved by clicking on the “OK” button.  All
materials in the list are saved in a file called UTWinMat.lib in
the folder where you installed your UTwin.  These saved
materials will automatically be loaded when opening the
Material Library dialog.

4.7  Probe Properties

Click Probe Properties menu item to bring up the Probe Editor
dialog. In this dialog, you can input the probe angle,

coupling) velocity, wedge delay, and center frequency.
There is also a larger edit box at the bottom where you can input
whatever information you want.

x

material | prabe |

- &

Properties
Material Name lStceI
Longitudnal Velocty(Infus)  [0.2283
Shear velooty(Infus) IT
Density(ling) |78

‘Wave Mode for Current Application

% Longitudinal Wave " Shear Wave

Add New Material | Remove Fromist |

[ = |

Figure 4.12: Material Library Editor

|
Material Probe I
Angle (Degres) lﬁ—
‘Wedge (Couping) velocity {mmjus) | 1.5
Wedge Delay(us) |°
Cenber Frequency (MHz) ’5—

Additional Information

5

Figure 4.13:  Transducer Editor Dialog..
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4.8 Graph types in A-Scan
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Figure 4.14: A-Scan Graph.

Zoomed A-Scan Graph.
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In A-Scan mode, you can create:

A-Scan Graph(Figure 4.14): Waveform plot.

Zoomed A-Scan Graph (Figure 4.15): Waveform plot with arbitrary X-axis scale.

Spectrum Graph (Figure 4.16): Spectrum plot.

Feature Monitoring Graph(Figure 4.17): UT Feature (e.g. Ampl or TOF, etc.) versus time (or scanning axis) plot.
B-Scan Image Graph(Figure 4.18): B-Scan image.

b-Scan Graph(Figure 4.19): b-Scan Image.

Feature Image Graph(Figure 4.20):  a pseudo 2D color presentation of the B-Scan (1-D) data.

4.8.1  Create Graphs in A-Scan

To add a graph to the graph screen, simply nght-click you mouse anywhere in the screen page and select the
corresponding menu item from New Plot Graph pop-up menu.  Alternatively you can left-click the corresponding
icon in the A-Scan toolbar menu.  Additionally you can add a new graph by selecting the Graphing New Plot
Graph main menu selection.  Whichever way you select a new graph, a single graph will appear. To add multiple
graphs on the screen, simply perform this function multiple times.

4.8.2  Graph Setup in A-Scan

This section discusses how to set up a graph.  First, you select the graph that you want to modify.  You do this by right
clicking the mouse when it is inside the graph region of the graph that we want to work on.  Once we do that a menu
appears.  This menu gives us many choices but we will select the one called “Graph Setup™.  Alternatively you can
double-click the graph or click the *Graph Setup” icon in the A-Scan toolbar menu.  Upon selecting this a graph setup
dialog appears.

4.8.2.1  A-Scan Graph Setup

Figure 4.21 shows the A-Scan Graph setup dialog. In the first *Display’ page, you select parameters for horizontal
(H-Axis) and vertical (V-Axis) axes.

The display mode of the Horizontal axis scale can be set to either Distance or Time-of-Flight {TOF). To display the
correct sound path, you need to perform calibration. Click the “Sound Path Calibration™ button to open the “Sound
Path Calibration” dialog box (See Figure 4.22). UTwin provides both manual and automatic calibration tools for
calibrating the distance (sound path). Before doing calibration, you need to select Distance as the A-Scan x-axis
display unit.

At the top of Figure 4.22, you see three editable parameters for sound path calculation:
Coupling Velocity: Sound velocity in the coupling material such as water.

Material Velocity: This is the primary sound velocity of the part under inspection. For multiple-layered parts with
different velocity in cach layer, select the velocity in the most importance layer as the material velocity.

Front Surface Detection Threshold(%): This threshold is used for detecting the threshold crossing position of the
front surface reflection. The threshold crossing position is used to calculate water path length.

For manual calibration, you simply input the zero offset and velocity factor values. For simple cases, you can select
the default calibration parameters from the Use default list box.

Steps for automatic sound path calibration:

STEP 1: Setup the pulser and receiver. Make sure there are two echoes with a known sound path showing in the A-
Scan view. Moving gate one to the first echo and gate two to the second echo.
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STEP 2: Input the sound path for the echoes in gate one (Sound Path for Gate 1) and gate two (Sonnd Path for

Gate2). Click Calibrate.

If there is only one echo with a known sound path, then move the gate one to that echo and input the sound path for
gate one.  Input a negative or zero sound path for gate two. In this case only the sound path offset will be calibrated.
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Figure 4.21:

A-Scan Graph Setup.
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Figure 4.22: Parameters for Converting A-Scan Time-Of-Flight to Sound Traveling Distance.

The scale for vertical axis can be:  Voltage, Percentage(%o) or dB.  If Percentage is selected, the scale of the vertical
will be from 0 to 1 which presents 0% to 100%. If dB is selected, the dB value is calculated based on AMP(dB) =
20log(AMP(%)/100), thus 0dB presents 100%. The maximum display scale is variable and you can change it by
directly typing the value in the edit box.

Click the color box to change the display color for the axis label and caption.

In the “Appearance’ page, you can change the appearance of the graph. Change colors for grid, frame,
Bkgr(Background) by clicking the color box; select the frame style(Classic or 3D)  from the drop list; check the Grid
box if you want the grid in the plot area to be visible. There is a group of check boxes, which are used to toggle the
visibility of the controls around the graph:

TOF, AMP —  Gate feature display at the top of the graph.

Reference — A small button at the bottom right of the graph which 1s used to toggle the reference waveform on or
off.

Scale - Scale edit box for the H-axis.

Freeze — A small round button at the night bottom comer of the graph which 1s used to freeze the graph. Once a
graph is frozen, its waveform will not be updated.

Save — A small button at the bottom of the graph. Click this button to save data or image of this graph.

Caption — show or hide caption for all axes.

‘Water Path — show water path at the bottom of the graph.

T2-T1 - show T2-T1 at the bottom of the graph.

In the “Display Channels’ table, all activated channels are listed. The table has four columns (Ch, Color, Style,
Width). Check the channels which you want to be displayed in the graph. Multiple channels can be displayed in one
graph.  Change the plot color, style and line width by clicking the corresponding column.
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In the *FFT" page, the parameters required for a FFT calculation are input. Click the dropdown box to select one
preprocessing window. Applying a window to the gated time-domain signal can smooth the edge effect. You can

change the power index n (2°) to change the number of points in the FFT computation. A larger number results in
better frequency resolution.  For update priority. if the ‘Realtime update’ is selected, the spectrum plot will be
updated after each waveform acquisition. If the *Update once when power on’ is selected. the spectrum will be
updated after the power button at the right-bottom comer of the graph is turned from red to green.

The *Spectrum Gates® page is used to setup the spectrum domain gates. Similar to the time-domain gates, you can
setup two spectrum domain gates to detect spectrum-domain features (The minimum or maximum amplitude
(FAMPI, FAMP2) and frequency (FREI, FRE2) within the gate period. The minimum or maximum amplitude and
frequency of the spectrum within the gates are displayed in the top of the graph.

Setup for Spectrum Gate #:  Sclect the gate number for editing from the drop list.

Display Label: If this box is check, the gate name will be displayed in the spectrum graph at the left-top of the gate.
Enabled: Check this box to enable (activate) the gate.

Display Color: The color used to display gate in the spectrum graph.

Gate Start (MHz): The gate start sets the spectrum gate delay. The value may be set either by directly entering the
value into the box, or by adjusting the currently displayed value using the arrow buttons and scroll bar.

Gate Width (MHz): The width selection sets the range or width of the gate. The Gate width can be set in the same
manner as the Gate Start value.

Minimum: The reported amplitude (FAMP) and frequency (FRE) for the gate is the minimum value and position
within the gate.

Maximum: The reported amplitude (FAMP) and frequency (FRE) for the gate is the maximum value and position
within the gate.

Detection Thresh (%9);  The Detection Threshold can be set to a level from 0 to 100%. The threshold level 1s
expressed in percentage of full screen.

4.8.24  Feature Monitoring Graph Setup

The feature monitoring graph setup includes three pages as shown in Figure 4.25. This setup dialog includes three
pages.

In the *Feature” page, you select the data to be displayed on the graph.  Using the *Display Feature’ drop-down list

to select the feature name.  Features included in a standard UTwin system are AMP, TOF, TOF2-TOF1,
AMP1/AMP2. More features may be added in the future and in non-standard versions of UTwin. Up to four feature
plots can be displayed in one graph. In the table, you select the data source for each plot.  The valid channel number
is from | to the highest enabled channel. The valid time-domain gate index is from 1 to 4. A plot will be disabled if
its channel or time-domain gate is invalid. Change the plot color and style by clicking the corresponding column. In
the ‘Process’ group. you can change the number of averages. This average is called ‘running” average, i.e. the
average window moving along the signal one acquisition data by one acquisition data based on a “first in first out™

rule (FIFO).  In real-time data acquisition, you can change the plot update rate by specifying how many acquisitions
for one update.

In the *Display” page. you change the color and scale for the H(X)- and V(Y)- axes. For H-Axis, if the *Fit to View’
is selected, the minimum and maximum values are determined by the monitoring start and end values.  If the “Scroll
view(Only for real-time)’ is selected, then each acquisition is displayed as one pixel and the scale of the H-axis is
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calculated based on the graph width and scanning resolution.  The plot will be scrolled to left once the maximum
display value is reached.  This mode 15 designed for real-time only. In replay mode, select this mode will make only

the last portion of the data visible due to scrolling.  For Y-Axis, if the *Auto Scale” is checked, the program will
automatically adjust the minimum and maximum value of the axis based on the plot data.  If it 1s not checked, you
can manually input the Start (minimum) and End (maximum ) values using the edit box. The scale for Y-Axis can
be linear or log.  The color of the axis label and caption can be revised using the color edit box.
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Figure 4.25: Feature Monitoring Graph Setup
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Check the *Apply to All A-Scan Graphs' to apply the settings to all A-Scan graphs. Otherwise it applies only to the

current active graph.

4.8.2.2  Zoomed A-Scan Graph Setup

Figure 4.23 shows the zoomed A-Scan Graph setup dialog.
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Figure 4.23:  Zoomed A-Scan Graph setup.

The settings for Zoomed A-Graph are identical with the A-Scan Graph. Note: in the Zoomed A-Scan Graph, the
scale for horizontal axis isn’t related to the A/D delay and width, while in A-Scan Graph, the horizontal axis scale is

determined by the A/D delay and width.

4.8.2.3  Spectrum Graph Setup
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Figure 4.24: Spectrum Graph Setup

Stas M 155045 =]
—
g [ 4 =]
S ——
] T

Ditachon Shatages | Detecion Thrsshix]
e % =
"

g +
=]

The spectrum graph setup includes three pages as shown in Figure 4.24.

In the ‘Plot’ page, you setup the appearance of the graph and plot. In the *General’ group, similar to other graph
setup, you can modify the colors, grid and frame style. In the *Axes” group, you change the color and scale for the
Xand Y axis. For Y-Axis, if the *Auto Scale’ is checked, the program will automatically adjust the minimum and
maximum value of the axis based on the plot data. If it is not checked, you can manually input the Start (minimum)

and End (maximum ) values using the edit boxes. The scale for Y-Axis can be linear or log.  Up to four spectrum
plots can be displayed in one graph. In the table at the bottom of the page, you select the data source for each plot.
The valid channel number is from 1 to the number of enabled channel. The valid time-domain gate index is from 1

to 4. A plot will be disabled if its channel or time-domain gate is invalid. Change the plot color and style by clicking
the corresponding column.
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4.8.2.5  B-Scan Graph Setup
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Figure 4.26: B-Scan Image Graph Setup.

We refer to B-Scan as a “through B-Scan™, which plots the entire waveforms vertically. Each vertical line on the B-
Scan image corresponds to an individual waveform at an acquisition point. B-Scan is only available when the
wavetorm is acquired.

There are two pages for the B-Scan Image Graph setup as shown in Figure 4.26.

In the *Display’ page. if you select “Horizontal Display’, the horizontal axis will be the sound path axis ( waveform
axis) and the vertical axis will be the scanning axis (this type of graph is called B*-Scan in UTwin). We refer to B'-
Scan as a “through B'-Scan”, which plots the entire waveforms horizontally.  Each horizontal line on the B'-Scan
image corresponds to a waveform at an acquisition point. If the *Vertical Display” 1s selected, the vertical axis
becomes the sound path axis. Click the “Edit Palette’ button to edit the color palette and click the ‘Palette Scale”
button to change the scale on the palette bar.  In the *Axis Scale’ group, there are several controls used to change the
size of the image. Clicking *No Zoom' button will change the image size to make cach pixel presenting one
acquisition data and the program will automatically set the scale of both H(X) and V(Y') axes based on B-Scan
settings. Clicking ‘Fit View” will enlarge or compress the image size to fit the graphic display area. You can

manually change the scale for both H(X) and V(Y') axes using the four edit boxes. The unit for sound path axis can
be time or distance.

In the *Appearance’ page, you change the appearance of the graph. As for all graphs, change colors for grid, frame,
Bkgr{Background) by clicking the color box; select the frame style(Classic or 3D}  from the drop list; check the Grid
box if you want the grid to be visible. There is a group of check boxes which are used to toggle the visibility of the
controls around the graph:

CH — Channel button at the bottom of the graph.

Palette — Palette bar at the left side of the graph.

Caption — Show or hide caption for all axes.

H-Seale — H-axis scale edit box.

V-Scale — V-axis scale edit box.

Save — a small button at the bottom of the graph. Click this button to save data or image in this graph.

50

INSIZE>

4.8.2.6  b-Scan Graph Setup

b-Secan is a horizontal graph that plots the feature data. b'-Scan is a vertical graph that plots the feature data .
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Figure 4.27:  b-Scan Image Graph Setup

There are two pages for the b-Scan Image Graph setup as shown in Figure 4.27.

In the “Image’ page, you setup the data source by selecting channel, gate and feature name. Click the “Palette Scale’
button to edit the palette scale.  In the ‘Display Mode” group, if you select *Horizontal Display’, the honizontal axis
will be the feature axis and the vertical axis will be the scanning axis. In this case the graph is called b’ -Scan in
UTwin. If the *Vertical Display’ is selected, the vertical axis becomes the feature axis.  If the “Bar-Style Plot" is
selected, each feature data will be displayed as a rectangular bar. If the “Point-Style Plot” is selected, each feature

data is displayed as a color point. Clicking ‘No Zoom" button will change the plot scale to make each pixel
presenting one acquisition data and the program will automatically set the scale of both H(X) and V(Y) axes based
on B-Scan settings. Clicking “Fit View” will enlarge or compress the plot size to fit the graphic display area.

In the ‘Appearance’ page, you change the appearance of the graph.  As for all graphs, change colors for grid, frame,
Bkgr(Background) by clicking the color box; select the frame style(Classic or 3D)  from the drop list; check the Grid
box if you want the grid to be visible. There is a group of check boxes, which are used to toggle the visibility of the
controls around the graph:

CH/GATE/FEA- Channel, gate and feature buttons at the bottom of the graph.

Palette — Palette bar at the left side of the graph.

Caption — Show or hide caption for all axes.

H-Scale — The H-axis scale edit box.

V-Scale — The V-axis scale edit box.

Save — A small button at the bottom of the graph. Click this button to save data or image in this graph.
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4.8.2.7 Feature Image Graph

The Feature Image Graph is a pseudo 2D presentation of the B-Scan (1-D) data in a 2D format as C-Scan Graph.
The 1-D data are plotted as a 2-D color image. In this image, each acquisition point is plotted as a solid rectangle, as
the number of acquisitions increase, the solid rectangles are stacked along the horizontal axis as the number of data
acquisition increases. Once the plot reaches the end of the horizontal axis, it will automatically increase the *index’
and plot data in the next image line.

g5 for Feature Image Graph x| x|
Displey | Agpaarance | Displey Appeaiance |
~ Dizplay Faatura sl
Chomeel [EE0 =] Gote [Geret = GidColor  [M=]  id
Blogr Calor w| s Col
Desplay Femtne Fﬁp vi or -3
Frome Color v] Hewiscoor [N
Edit Peletie ] Faletie Scale |
Frame shle [Classic -
Dhsplany .
Pulm&:s{rﬂl‘ e CHIGATEFE F Capiion [ Seve W
W Auazcmll
nrn Paletts F HeScale W
Foint Size I1 Pinslz
L L W-Scale B

Cloze Apphy I Closa I Apphy

Figure 4.28: Feature Image Graph Setup

There are two pages for the Feature Image Graph setup as shown in Figure 4.28.

In the ‘Display” page, you sctup the data source by selecting channel, gate and feature name. Click the ‘Palette
Scale” button to edit palette scale and use “Edit Palette’ to change palette colors.

In this graph, each data is presented as a colored rectangle; the size of the rectangle is given in number of screen
pixel. You can change its horizontal (H) and vertical (V) size by directly inputting the value in the edit boxes. When
the *Autoscroll” checkbox is enable, the plot will seroll when the plot area is complete filled during real-time
acquisition.

The functions in the “Window" page are very similar to that for the b-Scan graphs
4.8.28 Gate Feature Table

The Gate Feature Table allows the user to monitor any and all types of features being processed by the UT
mstrumentation.  The information is in a table format listing offening an additional monitoring capability over the
graphing of UT data.

The Gate Feature Table can be used i acquisition or replay. and offers the same flexibility in both, however, it 1s
recommended to use this mode sparingly in acquisition as its use might slow down the data acquisition speed by a
significant amount. It is therefore recommended to use this when data acquisition rates are low, before a test as a
prescreening method or after a test in replay.
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Gatel  Gate? | Gate3 Gated
CH1 (1000 | 263 | 15 @ 861

Gate Feature Table AMP |

Gatel | Gate? | Gated Gated

CH1 | 0.300 2517 | 6.468 1.380

[ Gate Feature Tahle TOF |

Figure 4.29: Gate Feature Table.

4.8.2.9  Noise and SNR  Table

Under the *Analysis’ menu, select ‘Noise and SNR' to create a Noise and SNR view table as shown in Figure 4.30.
The table includes two rows and several columns.  Each column represents results for one gate. The first row shows
the RMS (Root Mean Square) for the waveform within the gate. The second row shows the SNR of the signal within
the gate. The SNR is calculated based on: SNR = 20log(peak amplitude within the gate/system noise level). You can
select the RMS within any gate as the system noise level using the *System noise level is determined by *dropdown

list. For a multiple channel system, you can open multiple tables and each table shows results for one channel.

Noise and SNR View ) ll
| Gatel Gale2 Gated = Galed
'BMS [ 0.0080 | 0.0043 0.0047 | 0.0044

SNR  41.9839 0.0000 0.0000 0.0000

System nake level is determined by [catel | [0.007968
Show results for Channel [CHL  w | [ Closa ]

Figure 4.30: Noise and SNR (signal-to-Noise Ratio) Table.
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Figure 4.31:

B-Scan (Feature Monitoring) Settings.
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4.9  B-Scan (Feature Monitoring)
4.9.1  B-Scan (Feature Monitoring) Settings

Click the B-Scan Settings button to open the Settings for B-Scan(F eature Monitoring) dialog as shown in Figure
4.31. In this setting, there are three pages:

In Acquisition page, you input scanning settings

Activate Feature Monitoring(B-Sean): Check this box to activate B-Scan mode. If B-Scan mode is activated., the
acquisition control toolbar  (Start, Stop, Pause, Resume) will be appended to the A-Scan toolbar.

Time Dependent: In this mode, the acquisition is controlled by a timer. If this option is selected, the controls inside
the Time-Dependent Acquisition group will be enabled. thus you can input the following:

Total Acq. Time(Sec.): Total duration of data acquisition.
Acq. Step(Sec.): Acquisition step.
Continue acquisition without stop:  If checked, the acquisition can be stopped only when you click the Stop button

Puosition Dependent:  In this mode, the acquisition is controlled by ders or scanners. [f this option is selected.
the controls inside the Position-Dependent Acquisition group will be enabled, thus you can input

Start: Scanning start position.

Length: The length of the scanning axis. This 1s the distance over which data needs to be acquired.

Resolution: Resolution is the distance between two neighboring data acquisition points along the scan axis.
Speed: Besides the mechanical reasons that impose an upper speed limit on the scanner, other factors such as index

size, scanning area, sampling record size and sampling frequency also constrain the maximum speed that can be
used for a successful scan image. If the speed is set too high, data will be missing and will appear as gaps on the
scan graph.

Scan Axis: You can select X, Y, Z, or T axis as the scanning axis.

Check the *“Manual scan with encoder input” if that is a manual scan and only encoder input is used.

In the ‘Save’ page:

You can select the features and waveform to be saved. If the boxes for feature data (TOF, AMP and Waveform) are

not checked, then that feature or waveform data will not be saved. In the Active Channels list, check the channel you
want to acquire and save.

In this page, you can also sclect the task priority for data acquisition.  If you are doing time-critical data acquisition
and don’t want other window tasks to interrupt your data acquisition, you can select Time-critical priority.  In this
case the program may not respond to your mouse and keyboard message during acquisition.

Miscellaneous Page:

In this page, you can select the trigger source for starting data acquisition. If your data acquisition needs to be
synchronized with some other events, you can select Hardware Trigger and provide external trigger. Otherwise just

select Software Trigger, i.c. click the start button to start acquisition.  If *Perform grade analysis after each B-scan”
is checked, grade analysis will be automatically performed and displayed after each B-scan.
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4.9.2  Pause, Resume, Abort The B-Sean (Feature Monitoring) Test

The Pause, Resume and Abort functions are provided on the Acquisition Icon in the A-Scan toolbar as shown in Figure
4.1. The icons are fashioned after similar visual controls used in the Audio tape recorder business. To pause your test,
simply press the Acquisition icon labeled Pause. In pause you can sec the test status box change to *Test Paused™. At

this point, the system will stop collecting UT data, but the test will not be exited. Someone might want to Pause during
4 test to ignore some event that might add noise to the test.  To resume, just press the Resume icon button located next
to the Pause button.  This restarts acquisition.  To abort the test, simply click the button labeled Abort.  Selecting this
function stops the test.  The abort function was convenient in those cases where the user wanted to quickly stop a trial
test.

During real-time B-Scan, you can

@ *+  press the ‘t" key to record time mark. The time marks are displayed in the feature
monitoring graph as vertical lines with “W” labels.

*  switch between pages using “Page UP” or “Page Down” keys.

4.10  Data Save in A-Scan Mode

There are several ways to save different type of data in A-Scan mode. Usually on each graph, there is a save button
(1f the button is not visible, you can toggle it in the graph setup dialog). Clicking this save button will bring up a file
saving dialog to save data related to that graph.  For example, for A-Scan graphs, you can save waveform data in

ACSII format and save the graph in Bitmap (BMP) or Jpeg (JPG) format. For B-Scans and feature monitoring
graphs you can save B-Scan data and the image in Bitmap (BMP) or Ipeg (JPG) format. You can click the save

button in the main toolbar to start data saving. Clicking this button is equivalent to clicking the saving button on the
current active graph.
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5. OPERATING UTwin — C-SCAN MODE

To enter C-Scan mode, click the C-Scan tool button or select CScan->Start. The C-Scan toolbar (see figure 5.1)
will be shown under the main toolbar.  In C-Scan mode. you can configure the C-scan settings for a particular test
and perform a C-Scan (2-D scan).

[DHSHES "2 @ WEENLE§neEn

Figure 5.1: C-Scan Toolbar.

5.1  Graphs in C-Scan

In C-Scan mode, all the graphs described in the A-Scan mode can also be created in C-Scan mode. In addition to all
graphs in A-Scan mode, you can create C-Scan Image Graphs in C-Scan mode like that shown in figure 5.2.

15 2 23 335

Seanning axis{ing
C-Scan Inage | Q@ ToF| 61 |cHi[.],

Figure 5.2: C-Scan Image Graph.

51.1  Graph Setup in C-Scan
5.1.1.1  C-Scan Image Graph Setup
There are two pages for setting up the C-Scan Image Graph as shown in Figure 5.3.

In the ‘Image’ page, you setup the data source by selecting channel, gate and feature name. Click the *Palette Scale’
button to edit palette scale and use ‘Edit Palette’ to change palette colors.
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Figure 5.3: (C-Scan Graph Setup
5.2  C-Scan Settings
Click the C-Scan Settings button to open the Settings for C-Scan dialog. In this setting, there are three pages as Apphy

shown in Figure 5.4:

In the *Scan Area’ page, you setup scanner related parameters
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Figure 5.5: Motion Sequence Dialog.

Scan Axis - Any one of the three axes (X, Y, Z and Turntable) can be chosen as the scanning axis. The scan axis is
the primary axis over which the data is acquired. The Scan axis is the one which continuously moves from end to
end during a test. The X-axis is normally chosen as the scanning axis. Regardless of any axis chosen, data of the
scanning axis is represented by the horizontal lines on the C-Scan screen.

Index Axis(1) - Any one of the four axes (X, Y, Z and Tumtable) can be chosen as the indexing axis (1). The index
axis is the axis that moves a small distance at the end of each scan line in a C-Scan. In contour following, the index
axis is represented by a file which stores the coordinates for all axes.

Index Axis(2) - Any one of the four axes (X, Y, Z and Turntable) can be chosen as the indexing axis(2). The
Index(2) axis is typically used when performing slope scanming. It allows 2 axes to be indexed at the end of a scan.
To enable this axis, the “on for scan” should be checked.

Scan Start - The scanning start position is at the origin (0,0.0.0,0.0) of the scanner.  If the start position should be
different from the origin, then it should be set so. X, Y, Z. T, G and S are for six axes.

Length - The length of cach axis in the software (scan, index and jog) is the distance over which data needs to be
acquired. The scan length must be set so as to prevent the scanner from crashing into the side wall of the tank. For
the X.Y and Z axis, this measurement is in inches or millimeters, and for the Tumntable, this measurement is in terms
of degrees.

Resolution - Resolution is the distance between two neighboring data acquisition points along the scan and index
axes. The finest resolution permitted is determined by the motion parameters of the scanner.

Speed - Besides mechanical reasons that limit the upper speed of the scanner, other factors such as index size,
scanning area, sampling record size and sampling frequency also dictate the maximum speed that can be used for a
successful image scan.  If the speed is set too high, data will be missing and will appear as gaps on the scan image.

Set Start — Click this button to set current motor position as the C-scan starting position.

Set End - Click this button to set current motor position as the C-scan end position. The scan and index lengths are
automatically updated based on scanning start and end positions.

~ Click this button to open the Motion Sequence Dialog as shown in Figure
5.5. In this dialog, you can setup the moving sequence for each axis when motors move to the starting position. Axes

with low

Goto Start Posi. — Click this button to move motors to the C-scan starting position.
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The *Scan Mode" page is used to setup the scanning method. This page contains setup controls for the scanner
direction, tumntable mode direction, stopping mode and backlash corrections.

Secan Direction - Choose between unidirectional scanning, for which data are acquired only for the forward (start to
end) direction, or Bi-directional scanning, for which data arc acquired for both forward and return directions.
Unidirectional is used if there is a concem about backlash in the UT system.

Turntable Mode - The turntable can be operated in three modes — Cyclic, Wiper and Continuous modes. “Cyelic”
means that the turntable will stop and index but continue to rotate in one direction upon each 360° index angle,
while in “Wiper” mode the turntable will alternately change direction at each 360° index angle. “Continue™ is a
continuous mode that the tumntable will continuously move in one direction never stopping.

The helical index is used for continuous turntable mode. When this 1s checked, the index axis will move
continuously as the turntable is moving. The index axis’ speed is synchronized in a way such that every 360-degree
on the TT axis, the index axis will move exactly the one full index resolution. When the SMC-PCI board is used, the
acquisition/index axis moving, starts only when the Tumtable's full speed is reached.

Stop Response(Priorities) — Select ‘Immediate response to STOP” to let the program check the STOP message
(mouse click or keyboard input) during scanning. A *Stopping’ text will be immediately posted in the status bar
when the STOP message has been received.  But the motor may continue moving to the end of the scanning line in
some the scanning modes. If the ‘Response to STOP after one scan line’ is selected, the program will process the
STOP message, only at the end of one scanning line. The program will not respond to a STOP message during C-
Scan if the "No STOP during scanning’ is selected. In high speed C-scan, it is recommended to use the fast A-Scan
display mode.

Backlash length- Backlash correction is provided to avoid image distortion due to backlash in the UT system if
bidirection mode is used.  Clicking on the arrow keys to change the value of the correction distance.

In the “Save & Display’ menu page. you can decide the desired display and acquisition choices.  You can select the
features and waveform to be saved. If the boxes for feature data (TOF, AMP and Waveform) are not checked, then
that feature or waveform data will not be saved. In the Active Channels list, check the channel you want to acquire
and save data.

Display - Choose between a “Point-by-Point” data acquisition (and display) or a *Line-by-Line’ data acquisition
(and display). A line by line saves and buffers all points in the line during a scan and then displays the entire line at
the end of the scan.

53  Go, Pause, Resume, Abort The C-Scan Test

The Pause, Resume and Abort functions are provided on the Acquisition Icon in the C-Scan toolbar as shown in Figure
5.1. By pressing the *Go’ button, the actual scanning and data acquisition can be performed in real time. An image
is displayed in the C-Scan window based on the gated information chosen in the Acquire window. By pressing the
Pause button, the scanner can be stopped temporarily and a Resume button appears. By pressing the Resume button,
the scan will continue from where it left off. By pressing the Stop button, the current scan can be aborted.

During real-time C-Scan, you can

!
@ +  switch between pages using “Page UP” or “Page Down" keys. Pages will be
switched at the end of one scanning line.

5.4 Data Save in C-Scan Mode

There are several ways to save different type of data in C-Scan mode. Usually on
cach graph, there is a save button(ifthe button is not visible, you can toggle it using the
graph setup). licking this save button will bring up a filesaving dialog to save data
related to that graph. For example, for the C-Scan graph you can save C-Scan data
andthe image in Bitmap (BMP) or Jpeg (JPG) format. You can click the save button in
the main toolbar to start datasaving. Clicking this button is equivalent to clicking the
saving button on the current active graph.
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6. OPERATING UTwin - REPLAY MODE

Gatel Gate? Gate3 | Gated
To switch to Replay mode, click on the Replay in the UTwin™ menu.  You can also click the *Open’ button in the 53600 196 | 691 | 117 | 244

main toolbar to replay the data you want and after the data is opened, replay mode will automatically start.  In replay 5400 180 671 15 259

mode, a replay toolbar will be displayed under the main toolbar as shown in Figure 6.1. = Sﬁ —1?-1—--“?_- -ITL’_ ?l-_ __2_.’:1_

|s500| 190 667 | 11.4 | 238
6550 | 192 | 708 102 | 231
5600 BRI 603 | 120 | 240
5650 | 190 707 | 45 | 222

5.700 [(H#AN 709 | 108 | 258
5750 | 185 691 | 106 | 240

I . 5800 178 688 105 | 241
In replay mode, all the graphs described in A-Scan and C-Scan modes can also be created in replay mode. In 5 850 - 679 113 | 249

addition to all graphs in A-Scan and C-Scan modes, you can create many other graphs and tables such as 3D graphs 5900 19.2 o . 245
which can be zoomed and rotated in any direction, cluster and statistics tables.  We will discuss these graphs and . e B e -

an erl e o 5950 174 691 | 11.4 | 239
tables in future sections of this manual. S TEEE T e e

6050 | 178 693 116 235

6.2 B-Scan and C-Scan Table View [ B-Scan Feature Table AMP|CH1||

[DRAZGEE /S Ve WKL ENLEG HEEEE

Figure 6.1: Replay Toolbar

6.1  Graphs in Replay Mode

To quantitatively present B-Scan or C-Scan data, UTwin provides B-Scan and C-Scan table views as shown in Figure 6.2: B-Scan Table View.
Figure 6.2 and 6.3. In table views, gate features are presented as digital numbers.

Figure 6.2 shows the B-Scan table view. In this table. each column represents one enabled gate and each row shows
the gate feature for one acquisition point.  You can change the feature and channel index using the two buttons at the
bottom of the table. The cell with green background color indicates the position of the cursor in the B-Scan Image
or Feature Graph. As you move the cursor in these graphs, data in the table will be automatically updated and the
cursor position will be always at the center of the table. The cell with red background color has a minimum value

and the cell with blue background color has a maximum value.  Select “Table/Graph Setup™ in the Main Menu to
open the table setup dialog as shown in Figure 6.4. In this dialog, you can change the scale for amplitude or time-of-
flight and revise the number of row in the table.

Y\X(In) 2.265 2280 2285 2310 2325 2340 2355 2370 238
0525 | 460 | 574  B55 664 630 545 472 | 451 443
0.540 170 545 636 664 677 [JEGENN 677 655 638
0555 145 515 583 630 647 668 677 668 647

Figure 6.3 shows the C-Scan table view. In this table, the first row shows the scanning position and the first column
shows the index position. You can change the feature, gate and channel indices using the three buttons at the bottom

of the table.  The cell with green background color indicates the position of the cursor in the C-Scan Image Graph. 0570 | 162 | 357 | 443 | 47.2 | 506 | 523 | 545 | 545 | 562
As you move the cursor in this graph, data in the table will be automatically updated and the cursor position will be 05851 187 | 396 | 196 | 562 | 60.0 | _63.0 | 621 | 61.7
always at the center of the table. The cell with red background color has a minimum value and the cell with blue 0600 191 | 13.4 | 54.5 61.7 | 664 655 | 664

background color has a maximum value. Select “Table/Graph Setup” in Main Menu to open the C-Scan table setup 0615 191 1.3 523 | 60.B 47.2 | 46.0 46.0
dialog as shown in Figure 6.5. In this dialog, you can change the scale for amplitude or time-of-flight and revise the 0.630 | 153 | 123 | 528 | 57.4 234 | 217 | 226
number of row and column in the table. 0645 162 115 515 574 302 | 285 | 205

o660 [N 123 528 574 674 | 562 536 | 545
| | ﬂ
I C-Scan Data Table 1

Figure 6.3: C-Scan Table View.
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Figure 6.4: B-Scan Table View Setup Dialog.
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Figure 6.5: C-Scan Table View Setup Dialog.
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6.3 Batch File Process

To simplify and speed up the processing of a number of acquired data files,
UTwin provides a function called batch file process to simultaneously open

several data files or all data files in one folder. To use this function, in the

Replay menu, select Batch File Process to bring up the Batch File Process

Dialog as shown in Figure 6.6.  In this dialog, you can select the type of
data file (either B or C-scan data) from the *File Type’ drop list.  To open
one or several files, click the “Insert Data Files’ button to bring up the
standard File Open dialog in which you can select data files (Press CNTRL
to select multiple files in the file open dialog). To open all data files in one
folder, click the “Open Data Folder’ button to bring up the standard
directory open dialog. All selected data files are listed in the ‘List of Data
Files’ box and the directory of the first data file 1s shown on the top. After
data files have been opened, to view a specific data file, simply select it
from the ‘List of Data Files’ box. If the *Clean all graphs after changing file
selection’” is not checked, then the annotations in images are kept when
switching between data files. In this case you can perform cluster, statistics
and image analysis for the same selected area for all data files. Click
‘Empty Data File List” button to open the list.

6.4  Annotations

Clicking the * Annotation” tool button brings up a floating Annotation
toolbar (Figure 6.7), which allows you to insert annotations (text, shape) to
any graph. There are several buttons in the Annotation toolbar.  Select
‘Modification” button to change the annotation properties (font, shape,
position ...} in a graph.  In this mode, you move the mouse over the
annotation you want to modify. The shape of the cursor will change when
the annotation s in focus.  Then you can drag the annotation to change its
size, position and shapes.  Using the *Add Text’ to add text. Using the
‘Arrowed-Line' to draw a line and using the *Circle’, ‘Rectangle” and
‘Polygon’ to draw shapes.  [f the *Delete” button is selected, once you move

over an annotation, the cursor shape will change from an arrow to a hand
and click the left mouse button to delete the selected annotation. When
‘Paste’ is selected. you can paste the selected annotation at current cursor
position. The boundary of the selected annotation is outlined by dotted
lines. You can also use CNTRL+V keys to perform paste directly. Figure
6.8 shows an example of annotations on a C-Scan image graph.  You can
double click an annotation to bring up a setup dialog to configure the
annotation. Figure 6.9 shows the setup dialogs for a rectangle annotation.
In the *Settings’ page, you can input comment regarding this annotation.
The comment can be exported to report (See section 7.4 about Report
Option). The size and position edit boxes are used to change the annotation
shape numerically.  In the *Style” page. you can modify the appearance of
the annotation such as line width and color.

Batch File Processs Sl

| D:\UTData)

List of Data Flles

COntor C50
Settings 1-19.c5
Settings 1-20.csc
Seftings 2-19.csC
Settings 2-20.csC
test,csc
testi0m.cac
test10ml.csc
tEst26.05C
tesir.cac
testdata.csc
testmem.csc
testrmeml.cac
testrnemz. csc —!

testrap.csc
et rer ﬂ

Flla Typa: |C—Scan Datz vl

Insert Data Fllas

Gpen Data Folder
Empy Cata File List |

| »

adel T C-Scan Dataiase

P Claan all graphs aftar
changing file selection

Figure 6.6: Batch File Process Dialog.

: A
J Draw Cantre

Figure 6.7: Annotation Floating
toolbar,
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0
up menu will appear, from the menu, you can select *Copy All" or *Copy Selected”.  Select *Graph Setup’ menu item
06 to open the setup dialog shown in Figure 6.10. In this dialog, you can change the background color of the table cells.
0.4
eeo
0.2 I I =
7 [
| Defile | DAUTDwe Rt csc |
u =) | Inspection Dote | 153328, Tunsday. Junvary 23, 2007 |
i} 0.5 1 15 i L] 3 3 |

£ ProjectMame | UTwin Part Hame Pan
| Somplem | 6 | Inspacior
Figure 6.8: Example of annotations including text., line and shapes. I © Material and Probe : |
- Matarial Nama | | Valocity(infus) | 2480
ttings for Ar c ngs for Annotation x| | Probe Angle | |
Sem-nga]g@b ] Settngs  Style | T A I
e I 7 =i | TSI
Line Syle | dotted line - 1 1P Filer Sal | [ | HP Filee Sel | 1 | i
o5 1 T 1 Peport Settngs
= AJD Average ]
Lina Width I]._ZI " Pulser Sotiings for Chasnal 1 ~Show Ttems.
PIF Vol Sel ] | Pum Damp Sel [ | ¥ Show 4D seltings ¥ Show PR setings
Size 2 Pasition wrecoor N P/R Exorgy Sel | J [ EE oY i = R show gate seftngs F Show scanning satings
= . : i FIF Gain{dH) i
Leftpositon [T =]  Rishtpositon [423t = 7 Visible - R | ¥ Show materialand sensor setings
Top Position Wi‘ BOtom Position Imil | Symch Moda: First Detection Moda 3 | Obiplay settings for charrial  [CHL =
Synch. Thiesh i Detection Thiesh 2100 o 3]
Startfes) | 1.008 | Widihfes) (1] | S PR o
e I oS setns | A |
i [T ) T ) '.im L[ﬂ Tant Cakor
Figure 6.9: Example of setup dialogs for a rectangle annotation. To Bxcal | o Woed I
Copy Tobe | Paste o PaiTire | Setigs | [ close |
6.5  Report and Paste UT Settings (a)
Clicking on the Report button brings up the Test Report dialog (Figure 6.10a), containing important setup Figure 6.10: (1) Report Dialogs. (a) Settings for Report Dialog.

information on current replaying project, Pulser/Receiver, Digitizer, Gates and Scanner. The information is
automatically carried over from your actual test settings. At the bottom of the dialog, there are several buttons.
Click *To Excel to export the table to Microsoft Excel and *To Word' to export it to Microsoft Word. Click *Copy
Table’ to record the data into clipboard and then the table can be pasted into any program. The ‘Paste to Real-Time’
button allows you to import all the settings associated with the opened data file being viewed, including its scanner
configuration, its UT hardware setup parameters, and its scanning setup parameters, into real-time data acquisition.

Click the “Settings” button to bring up the report settings dialogs shown in Figure 6.10b.

Besides the dialog views for UT settings shown in Figure 6.10, UTwin also provides table style views for UT
settings as shown in Figure 6.11. For table views, you can copy and paste the data in the table to any program and
export to Word/Excel(See section 7.4 about Report Option).  To perform table copy, right click the table and a pop-
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Figure 6.11:

Report Tables.

Data File D:\|U1'Dmu\3m|ingi 2-19.csc ; Channel: 1 [
. Inspection Date [16:17:26. Tuesday. December 19, 2006 A/D Delay(us) | 0.000 A/D Width{us) | 40.08
. Project Name | UTwin Part Name: Part M AJD Gain(dB) . 200 .J'D Rate Selectic 0
I “é;mp]eull-J i 19 i “i.n.spel:lor . M AJD Average | 1 /D Trig. Selectic 0
C-Scan Settings _ﬂ."D LP Filter SBI. 0  AJDHPFilterSe 0
Scan Length | 1.000 | Index Length 1.000 . AJD DAC . OFF
Scan Res. oo Index Res. oo AJD AGC . OFF AfSD AGC(%) &0.0
Scan Speed | 3000 | Index Speed 3.000 Chﬂlul: 2 . -
Scan Axis 1] Index Axis 1 | AJD Delay(us) _"I].l]l]l] ----- AJD Width{us) -3ﬂ.l]lj
2th Index OFF AfD Gain(dB) 200 /D Rate Selectiac 0
TOF Save Yes AMFP Save Yes AJD Average 1 /D Trig. Selectia 0
Waveform Save| Yes &/D LP Filter Sel 0 A/D HP Filter Se 0
A/D DAC OFF "
q | L|_I
r UT Settings o= _Acq ||JT UT RecenerAD) Sett =) _AD_|
— - — I =
Channel: 1 Channel: 1 _
PR Vol. Sel o | P{R Damp Sel o Gatel Gate2 | Gated . Gate
| P/REnergy Sel| 0 | PJ/RFreq.(MHz) 5.000 Gate Status: ON ON | ON Ok
__ PR Gain(dB) L] Inspector Synch. Mode: | Initial | Initial | Initial  Initi:
P/R LP Filter Sel OFF >/R HF Filter Se OFF Synch. Thresh | 50.0 50.0 50.0 50.
Channel: 2 _Deladinn Mode 3 . 3 B 3 —_3
P/R Vol. Sel 1] l P{R Damp Sel o _Jsmuiou Thresh 3.0 I 6.9 i 134 I 2?.—
P/R Energy Sel 1] P/R Freq.(MHz) 5.000 Wi Start{us) 2.080 I 2.798 | 1.080 . 0.9
P/R Gain(dB) 0.0 Index Axis 1 Width{us) | 3.000 | 3.000 3.000 1 3.0
PR LP Filter Sel OFF >/RHP Filter Se|  OFF Channel: 2
Channel: 3 Gatel | Gate2 ' Gated  Gate
P/R Vaol. Sel n P{R Damp Sel o Gate Status: ON ON | ON (o]
P{R Energy Sell 0  P{R Freq.(MHz) 5.000 Synch. Mode: | Initial | Initial | Initial
PR Gain(dB) | 0.0 = k [ |
UT PulserP/R) Settinas = _Eﬁj UT Gate Setti [=]
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Figure 6.12: Setup dialog for UT Setting Table.

6.6 3D C-Scan Image Graph (optional)

A 3D C-Scan Image Graph is available in UTwin software as an option.  Any standard (2 dimensional) C-Scan image
can be displayed as a 3-D projection (as that shown for a test block in Figure 6.13. below) simply by selecting 3-D
Graph from the replay toolbar.

TOF )
1

04
08

0.7~

Q@ ame| 62 [cHi
Figure 6.13. 3D Graph

Zooming, Panning and Rotation of 3-D graphs can be accomplished but not in the same way as that for 2-D graphs.
For 3-D graphs, this requires a combination of the mouse and keyboard manipulations to accomplish.
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Rotating the graph is the easiest function.  All you need to do is place your mouse pointer somewhere near the middle
of the 3-D graph, press the left mouse button and while holding the left mouse button down, move the mouse slightly
around in a circle.  You will see the rotation of the graph change.  You can position it anywhere you want.

To zoom, simply place the mouse pointer somewhere near the center of the 3-D graph and when ready, press the ALT

button on the keyboard, and while holding that down, press and hold the left mouse button down.  Then slightly move

the mouse down (while holding the ALT button and the left mouse button depressed).  As you move the mouse down
the 3-D graph will zoom. As you move the mouse up, the graph will shrink.

To pan the 3-D graph, place the mouse pointer somewhere near the center of the 3-D graph, depress and hold the
SHIFT button on the keyboard down and at the same time depress and hold down the mouse left button.  Then shightly
maove the mouse around to see the graph pan.

6.7  Clustering Setup and Operation (Optional)
The purpose of clustering is to automatically identify and associate smaller data groups within a scan area that meet

user-controlled clustering criteria.  These clusters are drawn on an image screen around the data to visually identify
region(s) with user-defined defects. Cluster data can also be shown in a tabular form, allowing a quantitative

assessment of the C-Scan data.  Clustering offers the user computer-aided processing to identify regions of user-defined

defects. Cluster analysis (Clustering) can be activated on any C-Scan image plot. The clustering can be turned on
and configured from the Analysis menu or the *Cluster Analysis’ tool button. The steps in setting up and running a
clustering application are defined below.

Step 1. Set up your C-Scan Image graph and configure it to make sure it meets your requirements.

Step 2. Next we must configure the clustering function.  The cluster setup dialog includes two pages as shown in
Figure 6.14. There are several clustering related parameters to be adjusted.  This includes setup of the cluster size,
threshold, and display options. Each of these is described further below.

Analysis Feature: Feature name of the data for analysis. This feature name, together with the channel number and
gate index are determined by the C-Scan Image setting (Step 1). If you want to change the data source for cluster
analysis, you need to close the setup dialog and go back to Step | to setup the image with the data source you want.

Threshold Value: Two thresholds are used to test whether a data point belongs to a cluster or not. The lower and
upper thresholds are indicated by the red line in the threshold indication graph. Drag the black rectangle at the two
ends of the red line to change the threshold values. The scale of the threshold graph is identical with the palette scale
in the C-Scan Image graph

Minimum Cluster Size:  Specify the minimum size (pixels) for a cluster. A group of pixels, which satisfy the above
threshold and neighborhood conditions, containing the numbers of pixels more than the Minimum Cluster Size will
be classified as cluster.

Cluster Neighborhood:  Specify the separation of pixels within a cluster. If the nearest distance between two clusters
is less than Cluster Neighborhood, then the two clusters are considered to be one cluster.

Analysis Region:  Select “Whole C-Scan Data” to perform cluster analysis for the whole image. Select ‘Selected C-
Secan Data (Visible Region in the Graph)’ to perform cluster analysis for the region determined by the scale of the C-
Scan graph. Thus in this option, you change the C-Scan scale to select the region you want to perform analysis.

Step 3. Now we are ready to run a test by clicking the ‘Do Calculation” button. When the ‘Do Caleulation” button is
clicked, an image processing algorithm is applied to the data pixels to find clusters satisfying the thresholds and

minimum size conditions specified above.  Clustering results will be tabulated by the software.

The “Display’ page provides tools to view the cluster results
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Check the *Show cluster annotations on the image” box to display the cluster annotations on the C-Scan image. The
cluster annotation 1s a text with a format of “C#" (# is the cluster index). The cluster annotations are mnitially
positioned at the center position of the cluster.  Change the text color using the color box.  Figure 6.15 show an

example of C-Scan Image graph with cluster annotations.

Check the “Indicate cluster boundary on the image’ to outline the cluster boundary with the specified color.

Click “Add Cluster Table’ to bring up a table view with the tabulated clustering results as shown in Figure 6.16.

The table shows a cluster by its index, location, amplitude and area. The Cluster table has the following columns.
The leftimost shows the cluster ID, this is the identification number assigned when the cluster was formed. Nextis
the center position which includes coordinates of Y-Axis (Index Axis), X-Axs { Scanning Axis) and depth ("THK").
The next column is amplitude which includes minimum, maximum and average amplitude of the cluster. The last
column is the area of the cluster (The number inside the semicolon presents the percentage related to total analysis
area). At the bottom of the cluster table, inside the information bar, the total area and percentage of clusters with the
area above threshold 1 (CA1) and threshold 2 (CAZ2) are displayed. You can change the threshold values in the
clustering setup dialog shown in Figure 6.14.

Inside the table, right clicking the mouse will bring up a popup menu.  Select the *Table Setup” menu item to
configure the table.

When the ‘Save’ button at the bottom of the table is clicked. a file saving dialog will be displayed and input the
file name to save the results. The cluster table is saved in an ASCII format.

settings for Cluster Anahysis Settings for Cluster Anakysis jl
analysts |Display | Analysis Dispiay |
Cluster Table

i~ Cluster Characteristics

ralysisFesvre [T0F <] Add Clster Table

Lower Threshold  Upper Threshokd Sort clsters hasad on I“""' 'I

40.*&9 i Shew total srea for clsters with area above (A1)
i : T . ' ] Qn*in)

'
0,35 0.4 0,45

THE(IN) Shaw total area for custars with area sbovs (CAZ)
Minirmumn Clustar— (In*In) 'D— 1 Points ,m (n*In)
Cluster Neighborhood (1) [0—1““"‘ ~ Cluster Arvotation
[ Show chster annotations on e image
 Whola C-Scan Data Lhn e win anvaiztion color [N~
@ Salected C-5can data isile e [Fecenae -] ¥ Indicate chster boundry on the image

i withsowdary coe [l =] wiarn |2_3
- R - Show analysis region torder with cobr [~ .

wan [T | et [T 2 Setborder e withas  [2 =]

Figure 6.14: Clustering Sctup Dialog.
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Figure 6.17: Change Text Format for Cluster Tables.

1] 05 1 125 2 25 3 35 68  Statistics (Grading) Analysis Setup and Operation (Optional)
ol C-Scan image | Q@ 71or| 61 [om [T

The purpose of Statistics is to automatically calculate statistic properties such as average, standard deviation and
histogram for a selected B- or C-Scan data.  This is a much improved version of the Bond Analysis Software option
Figure 6.15: Example of Cluster Analysis: Cluster Annotations on Image. which was in the ULTRAWIN Software. It adds multiple grade levels (up to 16) and valuable statistical information of
a selected screen area or full sereen.

Il Scon Grade Analysis Y
Grads | Grade Settings | Grade Grade Settings |
I — Resuks Based On:  Amplitude
GradeLabel  Grade Color  Min Level Max Level
i . Grade  Overalll%X) | CH:1 GT:1 | CH:~
B ogion Left | Top | Width Height e . — Godes [HEN=] ]_o l_m
1.000 | 0.500 | 1.000 1.000 0.0 e EH]W_ |4°—
Location Amplitude .0
| Cluster# Size(In*In) = cacec ] [ [s0
X(in) | ¥(in) THK(In) Min(%) Max{%) Ave.(%) |
{ LU _’:I asep [ =] [e0 B
#1 1601 | 0509 | 0.380 9.4 | 472 | 227 | 0.028(2.7) v
: 100.000, pan, g8:25.900 racee =] [ [100
#2 1191 | 0.880 | 0.385 94 | 285 | 164 | 0.009(0.9)
Oweral Grade For This Test |Grades SMQ‘”&I Iﬁ
3 1190 | 0595 | 0.384 68 294 | 172 | 0.006(0.6) rade Based OnFeature | AP
#4 1.965 | D570 | 0.367 426 528 | 43.3 | 0.004(0.4) [ ] [ ]
#5 1680 | 0570 | 0.367 366 460 | 440 | 0.003(0.3)
#6 1.405 | 0588 | 0.366 421 506 | 458 | 0.002(0.2)
Figure 6.18: B-Scan Statistics (Grade) Analysis Setup Dialogs.
#7 1325 | 0590 | 0.367 396 451 | 423 n.un1{n.1) 'l
[ CA1=0.080(5 5% CA2=002802 7%} F1=04 1%: F2=07 3% (=]

Figure 6.16: Example of Cluster Analysis: Table View.
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6.8.1 Statistics (Grade) Analysis For B-Scan Data

For B-Scan data. the gate features are recorded as a 1-D array. With grade analysis, the minimum, maximum, average,

and histo for the data are calculated and displayed in a tabular form, allowing a quantitative assessment of the B- Click *Add Statistics Table" to bring up a table view with the tabulated statistic results as shown in Figure 6.20. The

Scan data. The grade analysis can be turned on and configured from the Analysis menu or the *Statistics Analysis’ tablc.: shov_\rs statistic results including; ma.xi!:num. minimum, average, standard deviation and histogram.  The first
tool button. ° section of the table shows the overall statistic results of the data:

As shown in Figure 6.18, the B-Scan Grade Analysis dialog includes two pages. The first page shows the analysis Max: maximum value of the data in the selected region.

results.  The histogram is listed in a table. The first column in the table lists the colored grade label. The second

column displays the overall percentage of each grade. The overall results are calculated based on data for all Min: minimum value of the data in the selected region.

channels and gates. In the subsequent columns, the percentage of each grade for each enabled channel and gate are

listed. At the bottom of the table, the maximum, minimum and average of all data are displayed. Based on the Average: average value of the data in the selected region.

overall histogram results, the program will automatically determine the Overall Grade for this data set. You can

manually change the overall grade from the drop-down list box. Click the “Save Grade™ button to save the results in Std: standard deviation of the data in the selected region.

a file with ASCII format. You can open the file with any text edit program.

The second section of the table shows the distribution (percentage) of the data within each threshold region.
In the second page, as shown in the bottom of Figure 6.18, you can change the label color, minimum and maximum

levels for each grade. Using the drop-down list box to select the feature (AMP, TOF, TOF2-TOF1, AMPI/AMF2) Inside the table, right click the mouse will bring up a popup menu. Select the *Table Setup’ menu item to
for analysis. Once you switch back to the first *“Grade” page, the results will be automatically updated based on the configure the table.
new settings.

When the “Save’ button at the bottom of the table is clicked, a file saving dialog will be displayed and input the
file name to save the results. The statistics table is saved in an ASCII format.

6.8.2  Statistics Analysis For C-Scan Data
Click *Add Statistics Graph” to bring up a histogram graph as shown in Figure 6.21.  The graph plot the

For C-Scan data, the gate features are recorded as a 2-D array, you can per‘f‘cm statistics analysis for the whole data set statistic distributions with a bar di spla:.'.

or for the data selected by a rectangle. The statistic results are drawn on a color-graded histogram graph or displayed in

a tabular form, allowing a quantitative assessment of the C-Scan data.  The statistics analysis can be turned on and

configured from the Analysis menu or the *Statistics Analysis’ tool button.  The steps in setting up and running a

statistics application are defined below.

1% for Statistics Analysis E qgs Statistics Analysis ll

analyet |Display | Analysis Deplay |
Step 1. Set up your C-Scan Image graph and configure it to make sure it meets your requirements.  Statistis Display
N o . R L. . . 3 Lnalyses faatre | 400 -
Step 2. Next we must configure the statistics function.  The statistics setup dialog includes two pages as shown in » A Statistics Graph |
Figure 6.19.  This includes setup of the feature, threshold and display options. Each of these is described further I i
below. it prReseroie | 2 E' Add Statistics Table |
Analysis Feature: Feature name of the data for analysis. This feature name together with channel and gate index are MEL s s -
determined by the C-Scan Image setting (Step 1). If you want to change the data source for cluster analysis, you Set threshold at # IU = I with |0 b
need to close the setup dialog and go back to Step | to setup the image with the data source you want. Shaw region border with color -3
1 g i g 1
Threshold Value: Up to 16 thresholds can be used. Using the ‘Num. of Threshold” edit box to change the number of ] 50 1.00‘ Sat border line width as I:l =
thresholds. The thresholds are indicated by red rectangles in the threshold graph. Drag the red rectangle to change AMP(36) P
the threshold values. The scale of the threshold graph is identical with the palette scale in the C-Scan Image graph. ~ Anatysts Region - r i
N . ) N . A . N Left = Top |0 s =
Check the “Auto Threshold based on Scale of Current image’ to make a uniform distribution of threshold r = - e ZI Z‘
Analysis Region:  Select *\_’v’holc C-chn ]_:)ata' to p!:rtb.ml .statislics analysis for the whole .imagc. Select *Selected |7 Celected ¢-Gcan daka hsids the [Ractrge Width |1 il Height I 1 ﬁ
C-5an Data’ to perform statistics analysis for the region indicated by a rectangle or an oval in the C-Scan graph as
shown in Figure 6.19. [ Count paints with no featrs

Step 3. Now we are ready to run a test by clicking the *Update Statistics” button. When the *Update Statistics”

button is clicked, statistic results of the selected C-Scan data are calculated. E i | E LI

The “Display” page provides tools to view the statistic results Figure 6.19:

Statistics Analysis Setup Dialogs.
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- 0 05 1 15 2 25 E 15 Figure 6.22. Graphic View of Statistics Analysis Results.
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Figure 6.20: Example of C-Scan Image Graph with a Statistics Analysis Rectangle. mage Analysis Setup and Operation

UTwin provides image analysis tools to quickly extract many image features for any selected regions and image
processing tools to rotate and smooth C-scan images. Image analysis can be activated on any C-Scan image. It can be
turned on and configured from the Analysis menu or the ‘Image Analysis’ tool button.  The setup dialog for image
analysis includes two pages as shown in Figure 6.23.

In the Feature Analysis page, you can select the image features that you want to be calculated and be displayed on

the graph. These image features include: *A":  Area; AV Average: MIT Minimum; ‘MA" Maximum; ‘P
Percent of pixels with value within the given thresholds, which is equivalent to CA1 or FI value in cluster analysis.

‘D": Percent of defects. A cluster of connected pixels is called a defect if their value is within a given threshold and

T their total size is above the defect threshold. This parameter is equivalent to CA2 or F2 value in cluster analysis. To
L A calculate ‘P* and ‘D", you need to specify thresholds.  You can revise these thresholds using the edit boxes given in
Total Acgif Total Area | Missing Acg# Missing Area the *‘Threshold for Calculation” group. The upper and lower thresholds are inputted as percentage related to the
B 4489 1.010 12 0.003 palette scale. For example, if the minimum and maximum value of the palette is 1 and 2, then 0% means 1 and 50%
| EETEERS - - means 1.5 and 100% presents 2. The unit of the defect threshold is area which can be Inch*Inch or mm*mm. Unlike
. the statistic and cluster anal; these image analysis parameters are calculated based on the image color level
M n Avel ; yses, & ys1s pi g
- axicr) Mz mge_(%] 1 (%I_ mstead of C-scan data. Thus these parameters will depend on your palette scale settings and the value could be
94 893 2976 42.098 19521 different with these values calculated by cluster and statistics analyses (in most cases, the difference is very small
. - —_— —_ and negligible). Check *Show Remain Area’ box if you want to display the percentage of the remain area (pixels
Thresh. (%) Percent{%) Thresh. (%) | Percent{%) with value outside the thresholds). Click the “Show Drawing” Toolbar button to bring up the floating drawing
— 0.000 - 12500 - toolbar, which is the same as the annotation toolbar. Then you can draw rectangles, ovals or polygons on the images
in 00 2.3 oE 00 19.8 and press Update Results (or hot key CNTRL+S) to perform analysis for these selected regions. Figure 6.24 shows
— kit 25 000 - 37.500 - an example of C-scan image with these parameters.
| istribution 27 500 234 0000 246
50,000 - 150 62.500 - 6.4 In the Filter and Rotation page, there are several image processing tools. In the Filter group, click the “Fill all
| K2 0N | = A 75 nnn i 3 J missing points (white or black ) with nearest data’ button to fill these points without valid data due to loss of gate
75.000 - 53 a7.500 - 28 synchronization or data amplitude below threshold. Figure 6.25 shows an example of a C-scan graph after the
- o) RZ&A0. - ! innnnn. : J missing data have been filled with nearest data. The original graph is shown in Figure 6.24. Click *Smooth image
based on the filter’ button, to smooth the selected image. Figure 6.26 shows an example of a C-scan graph after
Statistics Table < AMP] G1 |CHI1| smoothing with Gaussian filter.

Figure 6.21: Tabulated View of Statistics Analysis Results.
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Figure 6.23: Image analysis setup dialog. o] = l'n‘:ls
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Figure 6.25: An example of a C-scan graph after the missing data have been filled with nearest data. The original
graph is shown in Figure 6.24.

- 0 05 1 15 ) 0l 3 a5
(e C-Scan Imace O Atiad 61 [cHi[«]]
Figure 6.24: An cxample of a C-scan graph with image analysis parameters. Figure 6.26: An example of a C-scan graph after smoothing with Gaussian filter. The original graph is shown in
Figure 6.25.
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6.10  Flaw Analysis (Optional)

UTwin provides flaw analysis to process C-scan
data based on users' defined flaw criteria and gives
test fail or pass result. This analysis can be
automatically started after real-time  data
acquisition and give operator test pass/fail result
immediately after testing.

To setup flaw analysis, open the ‘Flaw Analysis’
dialog from the Analysis menu. At the top of the
dialog, there are a group of edit boxes including
following parameters:

Min Wall THK(In): Allowed minimum thickness.
Missed THK Limit(In*In}: That is the maximum
allowed area which does not have valid data. If
mnvalid data area is above this area, test fail flag
will be indicated.

Specification: You may input the specification
name on which the flaw analysis is based.

Min Wall Based on: You can select minimum or
average. Due to noise, some time averaging gives
more reasonable value regarding the minimum
thickness.

At the bottom of the Flaw Setup dialog, thereisa
list table for flaw definition. The settings for cach
flaw type are similar to the cluster analysis settings.
Actually the program uses the same clustering
algorithm to find flaws for each flaw type. For each
flaw type, you need to specify channel, gate, feature
(Amplitude or thickness), lower threshold, upper
threshold, size (minimum allowed size), Enabled,
Start and End positions. The program only performs
flaw analysis for these enabled flaw types. The Start
and End positions define the flaw analysis range
along the index axis. If the start position is set to the
same value as the end position, then whole range
will be analyzed. In current versions, whole range

Faw CH | Gate | Featwe Level  Uppes Level | Sizeflnin)| Enabled =
1 1 AMP(T)  50.000 100000 o.000 = j
2 1 2 1 AMPIZ) 50000 100,000 000 =
3 |3 1 AMFIZ) 50,000 100,000 nong icd
14 AMP{Z) s0.0m 100.000 a.000 -p
5 & 1 THE(In]  0.000 0.212 L

Ll j o
| shomriomsrsssneaks | mnrimarabes | [ o]

Figure 6.28: Inspection fail or pass criteria.

along the scanning axis is always analyzed. The same as cluster analysis, you can define flaw neighborhood which
specify the separation of pixels within a flaw. If the nearest distance between two flaws is less than flaw
neighborhood, then the two flaws are considered to be one flaw.

Click the *Test Fail and Pass Criteria” button to open the ‘Inspection Fail and Pass Criteria’ dialog as shown in

Figure 6.28. Once flaws have been found, these criteria are applied to determine the test result (pass or fail).

three criteria have been implemented:

So far

a). Test fails if defects have been detected in any of the checked flaw type. You can check these flaw types in the list

box.

b). Defects have been detected both in flaw type # and flaw type ##.

both flaw type # and flaw type ## and the distance between the center point of the two flaws is less than the
specified distance.  This criterion is useful for multi-channel systems and more than one channels can detect the

same flaw. Thus use this critena can reduce false call.

In this case, test fails only when flaws found in

c). Defects have been detected both in flaw type # and flaw type ##.  This criteria is the same as b) and provide an
addition combination of flaws found in different channels and gates.
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After you have setup the flaw analysis, you may save the
project. The settings are saved in the project file and once you
load the project, the flaw analysis parameters are automatically
loaded.

Click the ‘Run Flaw Analysis’ button i Figure 6.27 to
perform flaw analysis for current C-scan data. Once analyzing
has been done, vou can click the *‘Show Flaw Analysis

Results’ to view the results as shown in Figure 6.29. At the top
of this Inspection Results dialog, some inspection information
such as mspector, customer et al are listed and the overall
analysis results such as minimum and average thickness and
miss area are displayed. At the bottom of this dialog, results
for each flaw type are listed. If flaws are found, in the Results
column, the number of detected flaw is indicated and the text
color becomes red. You can click this number to bring up a
dialog shown in Figure 6.30 to view detailed information
(location, size et al.) about each flaw. If you want to start flaw
analysis automatically after a C-scan testing, check the
‘Automatically run flaw analysis after each test” in the
Inspection Procedure dialog (Figure 3.20).
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Manufacturer LT Ave THE Found D.000(In]
Nigyesr WA Wi THE Alowsd | 0,000
Seriall Missing THE Asca | 0L000
m ] _IM | _ﬂm"ﬁ“ _mﬂl’_
Inspection resuks

Flaw| 4 Gale  Fealwe  Commenis | Resuls &
m 1 1 AMP Found 100
w2 1 AP Found 11
n |z 1 e | Found 25
LR ) 1 | AMP Found 12
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Figure 6.29: Flaw analysis results.
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Figure 6.30: Flaw Analysis results.
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G6.11  Rf Replay (Optional)

RF waveform files (*.CSC files) collected in C-Scan mode contain a waveform for each and every UT sample
collected (or pixel as displayed on the C-Scan screen).  These data files can be replayed as standard with C-Scan or
utilizing RF Waveforms for replay. Once the RF waveforms are replayed in C-Scan, the user can view the A-Scan
presentation of any pixel in the C-Scan presentation (by using the cursor) or perform a new C-Scan replay with

changed gate parameters. Details are presented below:

To Replay Waveforms in C-Scan and view individual A-Scans, the user would do the following:
1. In UTwin software, in replay mode, select the .CSC file to open.

2. If waveforms arc stored in the data file that is being replayed, the C-Scan will be replayed by accessing the
waveforms against the stored settings of the Gates, triggers, etc.  The waveforms will also be queued up and
waiting for further interaction.

3. Once the C-Scan is replayed, the user can now use the mouse and cursor to scan around the C-Scan and view
the A-Scans of desired areas.

4. To use the mouse to review waveforms on the C-Scan screen, first create an A-Scan Graph.  Then activate the
cursor from the main toolbar. Now you will be able to move the cursor around on the C-Scan screen.  You will
see that the A-Scan will instantly change to the waveform stored for that exact pixel as you move the mouse.

5. When in this mode, individual A-Scan RF waveforms can be saved to a separate file by clicking the Save button
at the bottom of the graph.

To Replay C-Scans using RF waveform replay using different gate, feature and trigger strategies, do the following:

1. Perform steps | — 4 above to replay the C-Scan.

Select “Replay Gates” button. A *Gate Settings for Rf Replay” will be activated as shown in Figure 6.31.  Anything

in the Gates dialog can be changed.  This includes changing from Syne mode to Threshold mode, Detection mode

(Peak or Threshold), Gate start, Gate width and features to display.  This can be done in conjunction with an A-Scan

by moving the cursor to a desired location and setting the gates, etc.

2. Once these changes are made, a new C-Scan can be replayed from the stored waveform data by clicking the
“Update B/C Scan Data” button or the *Go" button in the replay toolbar.

3. Upon selecting “Go™ a new C-Scan will be replayed as if data was being collected from an actual part.

4. The user can interactively change gate settings, features to display and re-run the C-Scan as many times as
necessary to achieve the desired result.

5. In addition. the user can save any one of the newly processed C-Scans to a *.CSC data file simply by clicking
the ‘Save’ button and entry of a *.CSC file name. When a processed C-5can 1s saved, it will be saved with the
new setup information and the new feature data. The waveforms will not be saved with this new * .CSC file.
Waveforms will only remain in the original RF Waveform stored file. Therefore the new *.CSC file will be
identical to a C-Scan file without RF waveform saving.
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Figure 6.31:  Gate Settings for Rf Replay.

6.12  Image Container

UTwin includes an Image Container Graph which can display images from different data files. With this graph, you
can compare data from these different data files on the same graph.
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6.12.1

B-Scan Image Container
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Figure 6.32: B-Scan Image Container Graph.

x
[Draka List | Settings I
Sample 1D | File Name |
z D:|UTDatalPart-2.bsc
3 D:\UTDatalPart-3.bsc
4 D:\UTDatalPart-4. bsc
4 :\UTDatalPart-5.bsc
5 D:UTDatalPart-5.bsc
& D:|UTDatalPart-6.bsc
7 D:\UTDatalPart-7 . bsc
& D:\UTDatalPart-5.bsc
Revise ti‘nesaba:hadsamle]l)fmm”ﬁ to IB
add B-Scan Data | Remove the Selected B-Scan Data
x

Datalist Settings |

 General
Grid Calar -3 &d

Frame Calar I 'l
Frame style Ilm vI
Bkar Calar | vl i

—Display

Acquisition Mark W Hoscale W Caption [

save W yscale W

Display data from sample ID | 1 Fa | 10

(Vertical axis)

(Horlzontal axis)

Display acquisition position Fram |U ta | 1

84

Figure 6.33: B-Scan Container Graph Setting
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An example of the B-Scan Image Container Graph is shown in Figure 6.32.  In this graph, the horizontal axis is the
acquisition axis, the left vertical axis is the sample 1D and the right vertical axis is the overall grade for the

corresponding sample ID.  The B-Scan data for each sample 1D is displayed as a colored horizontal bar. The pixel

color at a given acquisition point is the grade color calculated based on the maximum value among all channels and
gates at that acquisition time (or position). At the bottom of the graph, the number of samples in each grade is
displayed. For example, Grade A2(25.0%) presents 2 sample in grade A, which counts for 25% of all samples. You
can use the spin buttons to change the X and Y axis scales.

To setup the graph or add more data. simply double click the graph or select “Graph Setup” from the menu. Figure
6.33 shows the sctup dialog for the B-Scan Image Container Graph. In the first *Data List” page, use the *Add B-
Scan Data’ and *Remove the Selected B-Scan Data” buttons to add or remove data. The list box lists all data you
have added. You can revise the sample 1D if it is not correct.  In the second *Settings’ page, vou can change the
appearance of the graph such as colors.  If the *Acquisition Mark” 1s checked, the time mark recorded durnng
acquisition will be displayed (only the time mark of the first B-Scan data file will be displayed). You can manually
change the sample ID range (vertical scale) for viewing and zoom the horizontal axis.
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7. OPTIONS FOR UTwin

1.1 Supervisor Option

The “Supervisor Option” allows the user to restrict access to the software by the use of a password.  With this option
mstalled, the software will start up in supervisor mode by default.  The Supervisor option in UTwin is implemented
based on the User Manager menu as discussed in section 3.3.1.9. So far only one user account information is saved.
If you are a supervisor, you may want to setup your user name and password in the user manager dialog.  In the user
manager dialog, you can check these settings which you don't want other users to change without your password. If
there is a valid password, then other users cannot open the user manager dialog without the password, thus they can
not change your user interface settings without your permission.

How to set the password. The first time the user tries to open the user manager dialog, no password is needed. Then
you can input your user name and password which must be 4-8 alphanumeric characters in length. It is case
sensitive. From this point on, the user must enter this password to open the user manager dialog.

How to change the password: The user can change the password by opening the user manager dialog.

What to do if vou forget the password: _If you forget the password the only way to recover is to uninstall the

software and reinstall it. This will allow you to enter a new password.
7.2 Chain Scan Option

‘With chain scan control, users can set up multiple “sequential” scans and change the current scan they are viewing,
if the chain scan  option has been enabled. There will be one list box and a chain scan control button shown on the
main toolbar as indicated in Figure 7.1.  The list box contains all the scanning sequences. Click the ‘Chain Scan
Control” button to bring up the Chain Scan Setup Dialog.  With the Chain Scan Control dialog (see Fig. 7.2), you
can set up their scanning sequences.  The following functions exist for operating the Chain Scan option:

= *Chain Scan Sctup’ dialog contains a set of commands that enables the user to manipulate the Chain Scan:

= “Add’ button for adding a new sequence at the end of the sequence list. You can change the sequence name
using the *Chain Scan Name' edit box. The maximum number of sequences currently is five for standard
UTwin.

= ‘Del’ button for removing the select sequence from the lList.

= *Up’ button for moving up a sequence. This command is used to swap the current selected sequence and the
immediate above sequence.

* ‘Down’ button for moving a sequence down. This command is used to swap the current selected sequence
with the next immediate sequence.

= The ‘Motion Seq." button is used to configure the motion sequence for each axis when starting a C-Scan.
Click this button to bring up the Motion Sequence Configuration Dialog (Figure 7.3). In this dialog, you
can edit the sequence mumber for each axis. Axes with a lower index move first. Axes with the same index
will move at the same time.

= Check the “Enable Automatic Chainscan’ box to enable automatic chain scan mode. In automatic chain
scan mode, the C-Scan will start with the 1 sequence, then carry out the 2+ sequence, 3* sequence, and so
on without user’s intervention up to the “maximum” number of sequences programmed.

During the A-Scan setup, users can view and change the setups for each and every sequence by first selecting it from
the dropdown list in the main toolbar. If the automatic chain scan is enabled, then when C-Scan is started, all
sequences will be executed one after another, without your intervention. C-Scan data is automatically saved in the
specified data folder of your project after each scan. The data file name is automatically generated using the chain
scan name plus sample ID.  During replay, you can open them one by one or all together using the batch file process
function. If the automatic chain scan is disabled, you can manually select any sequence from the list and just execute
the selected sequence.

87



INSIZE>

(Chain Scan Settings X

Bl A |[settngs 1 > @® T T

List of Scans

Settings 1 Chain Scan Name
Settings 2

Sattings 3 I Settings 5
SettunEs 4
Mation Sequence

To Start Posibion

Motion Sedq.

Add I Del | Up Dr.wnl
[ Enable Automatic Chainscan

QK I Cancel

Figure 7.1:  Chain Scan Control.
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Figure 7.3: Motion Sequence Configuration Dialog.

Figure 7.2: Chain Scan Setup

7.3  Complex Contour Following (CCF) Option
7.3.1  CCF Capabilities and Principals

Using the CCF option, ultrasonic C-scans for inspection of complicated surface profiles can be performed. The
surface contour is generated by interpolation with a set of trained points. A trajectory motion control algorithm is
used to move the transducer along the trained contour and keep the transducer normal to the sample surface duri
scanning. The surface contour and C-scan results are displayed in 2D and 3D. To perform CCF test, a PCI-SMC8
board with a motorized manipulator is required.

,

Carrying out a complex-contour-following C-scan requires three steps: calibrating the scanner coordinate system;
training the contoured surface; then performing C-scan and replay.

To access the Contour Following Inspection mode, in the Main menu, select
Configure Inspection Mode Contour Following

After you have selected the Contour Following inspection mode, the A-scan graph, complex-contour setup dialog,
3D-contour view graph and scanner jog window will be automatically aligned as shown in Figure 7.4.
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Figure 7.4: Recommended Standard Screen Layout in the Contour Following Training Mode.
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7.3.2  Scanner Coordinate System Calibration

For mathematical description of the sample contour and the spatial relation between the sample and scanner, a
predefined absolute coordinate system (see Figure 7.5) is specified for the scanning system. Figure 7.5 shows the
positive direction for each scan axis. The axis for the rotation table should overlap with the z axis.  If the scale or
positive direction is different with the requirement (Figure 7.5), using the scanner configuration for adjustment.
These setup parameters are usually fixed for a given bridge or scanner.  The center point of the reference sample is
the origin (zero) of the coordinate system. The spatial relation between the testing and the calibration samples
should be the same during training and testing.

Note: the calibration for the scanner (scale and positive direction) only needs 1o be performed once. However, each
time the sample is noved, one needs to recalibrate the origin of the system. One can use any convenieni sample to
perform these calthrations.

z " -B +f (Gimble)

/ A AN

- fSw}wcl}

T (Rotation table)

S
(o] X

Figure 7.5: Definition of the Scanner Coordinate System (X, Y. Z, T, 0, )

7.3.3  Contour Training

The diagram of the training procedure is given in Figure 7.6. Figure 7.7 shows the three dialogs for contour
training, testing and parameter settings.

In the ‘Settings’ dialog, you need to setup the necessary parameters for the training operation.  In this dialog, the
following parameters are inputted:

Sensor Length (Training): the distance between the center point of the motorized manipulator and the center
point of the front surface of the transducer used during training.

Water Path (Training): the distance between the center of the front surface of the transducer to the point of
the part front surface which the transducer 1s normal and focused on the surface (This value will be used in

automatic water path search).

Active Axis: only these selected axes will be used in training and scanning.

INSIZE>

Svmmetrical Axis: the symmetrical axis is the axis along which all other axes (index axes) don’t change. If
“No" is selected, complex contour following will be used; otherwise symmetrical contour following will be
applied.

Scanning Plane: sclect XY plane for nearly flat samples and ZT plane when turntable is used

Gimble Search Range: these values are used in Gimble search.

Swivel Search Range: these values are used in Swivel search.

Water Path Search Range: maximum scarch distance in water path search.

Protection: when selected, the transducer will be lifted to the selected Z-axis clearance height before moving in
x and y direction to prevent crashing of the sensor with the sample.

Z-axis clearance height: give the height at which the scanner can move in x and y axes without crashing mto
the sample.

Maximum G-axis position: _maximum gimble position.

The “Traming’ dialog shown in Figure 7.7(a) includes a table, which lists the coordinates of all training points and
several buttons for the training operation

Add/Insert: add a new training position. The initial coordinate of the new training position will be automatically
generated based on previous training position.

Remove: remove the current training position from the list of trained positions.
Move Up: move the selected point up by one row in the list.
Move Down: move the selected point down by one row in the list.

Gimble Search: the gimble axis will scan a defined range from the current position to find the angle with peak
reflection.

Swivel Search: the swivel axis will scan a defined range from its current position to find the angle with peak

‘Water Path: the distance between the transducer and sample surface will be adjusted along the current normal
direction to obtain the given time-of-flight.

3D View: when more than four training positions have been programmed, you can click this button to view or
update the 3D interpolated surface.

MoveTO: moves the scanner (six axes) to the current training position.

Apply: accept the scanner position for the current training position and save the sensor coordinate  associated with
this point in memory. These values will be used for smooth surface fitting.

Save: save the trained coordinates and settings to the current default file.
Save as: save the trained coordinates and settings with a different filename.

Load: load the trained coordinates from a saved file.
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Point by Point Test: this is a special testing mode when only the feature (thickness) at the trained positions are
needed.  Click this button to start the test and click the *STOP” button to stop the test.

JOG Pendant training

The following is the relation between the JOG Pendant Key and Training Operation Interface

JOG PENDANT User Interface

F1 Gimble Search
F2 Swivel Search

F3 Water Path
SHIFT+F3 Add/Insert
CTLR+F2 Remove
ENTER Apply

Note: jor safery, always first tratning at the highest position.
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Figure 7.7: Complex Contour Setup Dialog: (a) Training, (b) Testing, (c) Parameter Settings.

7.34  Contour Testing

The “Testing” dialog shown in Figure 7.7(b) is used to run a quick verification of the trained contour. During test,
the A-scan window is on and the signal is updated during scanning. Inspectors can check the quality of the trained
contour surface by observing the change of the surface reflection signal in the A-scan window.

Sensor Length (Testing): the sensor length during testing or C-scan.
Water Path (Testing): the required water path length in testing.
Scanning axis: automatically selected by the program.

Major index axis: automatically selected by the program.

Input Start position, Length of Scanning and Resolution for these two axes.  If the ‘Calculate scanning area from
trained points’ check box is enabled, these values are calculated from the trained points to make the test region
cover all trained region.

Check the *Automatic Test” check box to perform automatic test.  In automatic test mode, the *Start Test” button is
enabled. Click this button to start the test.  If automatic testing is selected, 1t will run a scan similar to C-scan but

with the A-scan window ON. Usually, the gate should be set to the top surface reflection during testing. Thus the

more uniform the TOF and AMP distribution, the better the trained surface.

If manual testing is selected. you can use the four arrow buttons (> and <) to move from one acquisition point to

another acquisition point. The A-scan window will be updated in real-time. If at an acquisition point, the A-scan

signal is not as expected (amplitude is too low or TOF is changed). you can go back to the ‘Training” dialog and add
additional training at that position.
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Tips: one can always first train several points at irregular positions and then train points at regular positions

determined by the manual testing.

7.3.5  Contour Following C-Scan

The procedure to perform a contour following C-Scan is identical with those for a standard C-Scan as described in
Section 5. In contour following C-Scan mode, you can setup speed for all axes as shown in the bottom of Figure 7.8.

Settings for C-5can 3 ﬂ
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Figure 7.8: Setup Parameters for Contour Following C-Scan.

7.3.6  Contour Following Replay

The procedure to replay a data file acquired with contour following is identical with that for replaying a standard C-
scan data file as described in Section 5.
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7.4 Auto Report Option

A I B c | D E
UTwin includes a powerful auto-reporting function. With the Auto Report option, any data (A-Scan waveform, B- 1 1
Scan data, C-Scan data, tables etc.) and any graph images can be exported directly into Microsoft Excel and Word. 2 Test Setup Information
This function makes it very easy for you to document and evaluate data and prepare a test report. 3 | Operator
4 | Date: 4/10/2008
If this option is installed, two submenu items “To Excel” and “To Word™ will appear in the “Analysis™ main menu. 5 | Joh Name: UTwin
Part Name: Part
In addition, two corresponding tool buttons will be shown in the main toolbar. ? (\a an’l? 2
8
El A/D Setup Channel:1
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To export data/graph, first sclect the graph (clicking it), then select “To Excel” to activate the “To Excel” dialog. | 12 | Gain(dE): B0
Different graphs/data have different “To Excel” dialogs. 13 | Offset{m"). 0
14 | Sampling Rate Sel; 3
Figure 7.9 shows the A-Scan to 15 | Average: 1
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Waveform data: text-formatted Export ko Excel 30
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in addition, you can al.so sgloct =3 [Gate Status, On On On [On
Export hardware settings™ and 34 [Synchronization Mode: Initial Pulse Initial Pulse Initial Pulse Initial Pulse

“Gate feature”. These parameters

will be exported in a separated Figure 7.9:  A-Scan to Excel Configuration Dialog.
Excel sheet. Figure 7.10: Example of Exported Hardware Settings.

In the “Excel Settings” group, there are several options:

Open  Excel and make jt visible: check this box to make the Excel program visible.

Export to a new Excel sheet: if checked. the data/graph will be exported in a new data sheet each time you click
“Export to Excel”.

Export to an existing Excel file:  if checked, the data/graph will be exported in the existing Excel file.

Auto save and close Excel:  if checked, Excel will be automatically closed when closing this dialog.

Click the “Export to Excel” button to start exporting. A dialog, which indicates the exporting progress, will appear.
Click “Save Excel” button to save the Excel spread sheet in a file.  Figure 7.10 shows an example of exported
hardware settings and Figure 7.11 shows the exported waveform data in an Excel spread sheet. The first column is
acquisition time and the second column is waveform amplitude.

For Spectrum Graph, Selecting “To Excel” will activate the “Spectrum to Excel” dialog, which is identical with the
“A-Scan to Excel” except that the Waveform data will be replaced by Spectrum data.
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A | B | - 2|
1 pan Waveform
_2 |[Timefus) Amplitude
A 3.195 0007
4 3.295 0.029
i 3395 0037
6 | 3.495 Ill]2?| |
7 3.695 0017
B | 3.695 -0.007
[z 3.795 0.023
0 3.895 0.001
AR 3.995 -0.008
2] 4.095 0.016
13 4.195 -0.046
4 4.295 -0.007
15| 4.395 0.023
16 4.495 -0.027
17 4.595 -0.004
18 4.695 -0.033
19| 4.795 0.004
20| 4.895 0010
21 4.995 0.000
22 5.095 0023
23] 5.195 -0.025
24| 5.295 0035
25 5.395 0.005
26 5.495 0014
27 5.595 0.0
28 5.695 0027
ity 5735  0.008

Figure 7.11: Example of Exported Waveform Data
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For Feature Monitoring and B-Scan graphs,
selecting “To Excel” will activate the “B-
Scan to Excel” dialog as shown in Figure
7.12. Most functions in this dialog are the
same as those in the “A-Scan to Excel”
dialog shown in Figure 7.9. Compression
may be necessary because all current
versions of Excel are limited to a total of
65536 rows.  Inthe *Data Compression®
group, you can setup the compression
parameters. The data can be compressed
based on maximum, minimum and average.

Figure 7.13 shows an exported B-Scan data
in Excel spreadsheet. The first column
shows the acquisition position and
subsequent column shows recorded gate

fi for all enabled cl Is and gates.
The channel and gate numbers are indicated
in the first row.

—Esport to Bxcal
 Image of this page
" TIrnage of this graph
= B-5can data

[~ Export all CHs and gates

Cr export only

CHs |1 vIGalBs1 -|

—Comments for Data

™ Export hardware sattings
I~ Sat call hadkiground eolr

—Excel Settings.
¥ Open Excel and make it visble

¥ Export to a new Excel sheet

I™ Export to an existing Excel file

—r

¥ Auto save and close Excel

Save Excel | Emmamll

—Diata C

CONgress scanning points |EI o (O Excel rows

mmeesdaiabaeedmmr‘irmmmdm:-| ‘1 o |

B-Scan to Excel Configuration Dialog.

[ J K L [ M
1TOF |Gate=3 Ch=1 AMP  Gate=3 Ch=1 TOF
100.000 0.085

100,000 0.085
100,000 0.085
100,000 0.085
100,000 0.085
100,000 0.085
100,000 0.085
100,000 0.085
100.000 0.085
100.000 0.085
100,000 0.085
100.000 0.085
100.000 0.085
100,000 0.085
100.000 0.085
100.000 0.085
100.000 0.085
100,000 0.085
100.000 0.085
100.000 0.085
100,000 0.085
100.000 0.085
100,000 0.085
100,000 0.085
100,000 0.085
100,000 10.085
AN nnaE

Figure 7.12:
AT B [ ¢ [ D E [ F [ & H
[ __lGate=1Ch=1 AMP Gate=1Ch=1TOF Gate=2 Ch=1 AMP Gate=2 Ch=

(2 oooo  11.184 0.290 100.000 0.0s2
(3 oom 1352 0313 100,000 0.052
| 4 0020 11135 0313 100,000 0.052
|51 003 11184 0336 100,000 0.052
0040 12083 0.324 100,000 0.052

| 7 | 0050 12063 0.313 100,000 0.052
|8 00e0 12555 0336 100,000 0.052
9 0.0f 11233 0.324 100,000 0.052
| 10 0.080 12.308 0.313 100.000 0.052
1 0090 1335 0313 100,000 0052
|12 0400 10842 0.324 100,000 0.052
13 0.110 12.506 033 100.000 0.052
14, D120 12308 0.324 100,000 0.052
| 16| 0.130 11658 0.324 100,000 0.052
(16, 040 12604 [E 100,000 0.052
17| 0.450 11.770 0.347 100,000 0.052
|18 0.160 12.015 0.313 100.000 0.052
19 0170 11575 0.302 100,000 0.052
|20 0480 10598 0.313 100,000 0.052
| 21 0.190 13190 0.347 100.000 0.052
2| 0.200  11.331 0.302 100,000 0.052
23] 0210 11673 0.313 100,000 0.052
24 0220 10745 0290 100,000 0052
|26 | 0.230 11575 0.324 100,000 0.052
[26] 0240 1127 0.324 100,000 0.052
27 0.250  11.087 0.290 100,000 0.052
" n aen 11 Mma n e AN O nneEs

Figure 7.13:  An Example of Exported B-Scan Data.

For C-Scan graph, select “To Excel” will activate the “C-Scan to Excel” dialog as shown in Figure 7.14. Most
functions in this dialog are the same as those in the ‘B-Scan to Excel” dialog shown in Figure 7.12. The C-Scan data
is @ 2-D array. The scan data is stored in the rows with each index “line™ stored in a successive column. Current
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versions of Excel are limited to a total of 255 columns and 65536 rows. Data compression for both scanning and

index axes can be specified with maximum, minimum and average compression algorithm.

5
—Excel Settings
[V Open Excel and make it visible
¥ Export to a new Excel sheet
¥ Export to an existing Excel file

¥ Auto save and close Excel

—Expart ko Excel
' Image of this page
% Image of this graph
 C-5ean data

i~ Commerits for Data
[V Export hardware settings
[~ Export all Chs and gakes

™ Set cell back dcoior Save Excel IEmarttnEx:all

- Data Compression
Compress scanning poinks Im to |233 Excel rows

Compress index poinks |14? to I147 Excel cols
Compress daka based on I Maximum Data |

Clase I

Figure 7.14: C-Scan to Excel Configuration Dialog.

Figure 7.15 shows an exported C-Scan data in Excel spreadsheet. The first column shows the scanning position and the
first row shows the index position. The C-Scan data are displayed as a 2D array. If the check box *Export all Chs and
gates' has been enabled, C-Scan data in all enabled channels and gates will be exported onto a separate sheet
simultaneously. The example shown in Figure 7.15 has no color background for each cell.  If the check box *Set cell
background color” is enabled, both data and the corresponding color will be exported as shown in Figure 7.16.  The

color shown in the Excel is identical with that in the C-Scan graph.

Tables such as statistics and clustering tables can be directly exported to Excel. To export tables, select the table and
then click ‘To Excel’. There is no dialog to setup parameters.  The table will automatically be exported.  Figure 7.17
shows an exported statistics table.
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Figure 7.16: An Example of Exported C-Scan Data with Colors.

01000

64 6790
646730

170

A B | ¢ D | E | F | & | H | PRI M|

1 0.0000  0.0200 00400 00600  0.0800 09000 01200 09400  0.9600 09800 020000 0.2200
2 0.000 0.926 0.926 094 0.926 040 0.441 0441 0.448 0.448 D448 0.448 0926
=1 n.0zo 0.926 0941 0926 0925 0441 0.433 0441 0.441 0.448 0448 0.448 0926
|4 0.040 0541 0.941 0941 0.941 0441 0.433 0.441 o441 0.448 0446 0.448 0941
| 0.060 0.8 0.945 05941 0941 0441 0.441 0.441 0.441 0.448 D448 0.443 0441
& 0.060 0,946 0945 0.941 0.941 0.441 0.433 0441 0.441 0.448 0.448 0.448 0.437
L7 | 0.100 0.946 0.938 0.846 0941 0.421 0433 0.441 0.441 0.441 045 0.445 0.437
8 0.120 0545 0,934 0546 0.945 044 0433 0433 0441 0.445 0445 0.445 0437
9 | 0.140 0.926 0.926 0934 0241 0.437 0.430 0.437 0.437 0.445 0.437 0.445 0.437
(10 0.160 0828 0.926 | 0926 0941 0.437 0.420 0.437 0437 0.445 D445 0.445 0.445
(11 0.180 0.926 0941 0926 0926 0437 0.430 0437 0437 0.445 0445 0.445 0445
(12 0.200 0541 0941 D926 0.941 0.437 0.430 0.437 0.445 0.445 0.445 0.445 0.433
(13 0.220 0.941 0941 090 094 0437 0430 0437 0.445 0.445 D445 0.445 D445
14 0.240 0.941 0945 0941 0.437 0.437 0,430 0.445 0437 0.445 0.445 0.445 0.445
|15 | 0.260 0541 0.946 0946 0.437 0.437 0.430 0.445 0.437 0.445 0445 0.445 0.445
[16 0.280 0.846 0.945 0.846 0437 0.437 0.420 0.437 0.437 0.445 D45 0.445 0441
1x] 0.300 0,546 0945 0.946 0.437 0.437 0.430 0437 0.437 0.437 0433 0.445 0.433
[18 | 0.320 0.546 0948 0.946 0.437 0.437 0.420 0.437 0.445 0.437 0.433 0.433 0.433
(18| D340 05245 0941 0546 0.433 0437 0.425 0425 0.425 0.433 0.433 0.433 0.433
o 0.360 0541 0.941 0841 0.938 0.425 0.425 0.425 0425 0.441 0.425 0.433 0.433
[ 21 0.380 0.941 0941 [0 0] 0.934 0425 0.425 0.425 0.425 0.441 0.425 0.433 0433
2 0.400 0.241 0,925 0941 0934 0.425 0.425 0.425 0425 0.425 0.425 0,425 0.433
[23| 0420 05936 0926 0926 0.926 0.425 0.425 0.425 0.425 0.425 0.425 0.425 0.433
(24 0.440 0.526 0941 0926 092% 0.425 0.425 0.425 0425 0.425 045 0.425 0.433
25| 0460 0,941 0941 0341 0.433 0.425 0.425 0425 0.425 0.425 0.425 0.425 0433
|26 | 0.480 0541 0.948 0941 0.433 0.425 0425 0.425 0425 0.425 0.425 0.425 0.430
L2 0.500 0.8 0.945 0941 0433 0425 0.425 0.425 0425 0.425 04X 0.425 0430
2, 0520 0545 0.945 0546 0.433 0.425 0.425 0.425 0.422 0.425 0.422 0.422 0.430

Figure 7.15: An Example of Exported C-Scan Data Without Color.
S O 0 O | I I I I I
0.0000 0.0200 __ 0.0400 00600 0.1200 0.1400 01600 0.1800
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A [ B [ © [ D ]
| 1 |Statistics Results for Ch=1 Gate =1AMP
2
| 3 |Overall Results
4 [ Max(%) Min(%)  Awverage(% Std.(%)
[ 99573 22552 81.393 29.568
B
| 7 |Distribution Results
| 8 [0.000-6.250 0
| 9 |6.250 -12.500 0
| 10 {12,500 -18.750 0
| 11 /18.750 -25.000 6.5
| 12 |25.000 -31.250 89
13 |31.250 -37.500 42
14 |37.500 -43.750 19
15 |43.750 -50.000 22
| 16 |50.000 -56.250 15
| 17 |56.250 -62.500 0.9
1RIRD ENN B8 TEN n7r

Figure 7.17:  An Example of Exported Statistics Table.

7.4.2  Data/Graph to Microsoft Word

To export UTwin graph, first

slect the graph clicking i, i

then select “To Word™ to

activate the “Export To Word” Export bo Word ~Word Settings
dialog. Figure 7.18 shows the (" Image of this page % Open Word and maks & visible
Export to Word dialog. At the % Image of this graph

left top of this dialog. there is an [¥ Insert to current Word position

“Export to Word” radio buttons oo
group, select the item you want ¥ Export to an existing Word file

to export. Two types of item T [oriuTwinit600 7074 E1.C |

can be exported:
[V Auto save and close Word

Figure Caption

Image of this page: bitmap of
the whole page. Save Word I Export bo Word I

Image of this graph: bitmap of
the graph.

¥ Export annokations
In the *Figure Caption” and
“Figure Description” edit boxes,
you can input the figure caption
and description. The caption
will be exported at the bottom
of the graph. The description Figure 7.18: UTwin to Word Configuration Dialog.
will be exported after the figure
caption. If the ‘Export
annotations’ has been enabled,

all annotations inside this graph will be exported. The size, position and text of annotations will be exported.
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In the *Word Settings” group, there are several options:

Open Word and make it visible: check this box to make the Microsoft Word program visible.

Insert to current Word position: _ if checked, the graph and text will be inserted in the current cursor position in
the Word document.

Export to an existing Word file: if checked, the graph and text will be exported into the existing Word document.
nd cl : if checked, Word will be automatically closed when closing this dialog.

Click *Export to Word” button to start exporting.
Click *Save Word" button to save the Word document to a file.

Figure 7.19 shows an example of exported C-Scan graph with comments and annotations.

Tables such as statistics and clustering tables can be exported to Word Excel also.  The tables will automatically be
converted to Word tables.

[l ‘ﬂ"""" ....... EEEENRERS EEREEREE BRI EERNRRY. |
]

0 0.5

- 1
AT -Bran Image =]

15 2 L 3 35

Figure 1: C-Scan Thickness Image for gate 1

Ths 15 & C-Scan performed on PAC standard sample. The sample has three bottom holes.
Annotations

At position (14949, 0,.8957) Bottorn hale

Inside the circle with a center at (1.2174, 0.6609) and 0.3312 radius: This is a bottem
hele with 0.2° thickness and 0.3" diameter

Figure 7.19: Example of an Exported C-Scan Graph with Comments and Annotations

743  Automatic Report Builder Option

Beside exporting graphs to Word one by one, UTwin provides an automatic report generator to let you organize a
report and export the whole report. Figure 7.20 shows the automatic report generator. The table in the report
generator lists all the sections, figures and tables in the report. At the bottom of the table, there are several buttons
provided for editing the report. With these buttons, you can add and remove figures from the report; change the
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figure sequence. A figure is specified by its page name (the page where the figure locates) and its internal name.
For each figure, you can input its caption and comment.  You can specify the report’s header and footer in the edit

boxes or using an existing report template.  After you have organized these figures in the report, you can click the

Generate a New Report button to export the whole report to a Word document.

INSIZE>

During exporting, please don't perform any other tasks on the computer. Let
@ the program finish the exporting process since the program needs to capture the
screen image during report generation.

Automatic Report Generator ] ll
List of Figures and Tabkes in the Report
_ Fig. # Page Name Image or Table Mame | Caption Comment =
Sec.1 C-Scan Data
I Fig1 | ‘B-Scan | C-Scan: Ch=1Gt=1 | Testl I com1
LE 1k 1k AMP L I
Fig.2 ic Image of Whole Page Test2 com?2
il Fig.3 [i B-Scan i Cluster Table [i Test3 i com3
| Fig4 | B-Scan | C-Scan: Ch=1Gt=1 | Testd | comd
| Figs | b-Scan | b“Scan: Ch=1Gt=1 | Tests [ coms
| | TOF | | y N
Fig.6 b-Scan Image of Whole Page testb Comb
| Fig.7 | TOFDAnalysis | AScan:Ch-1 Stat ' Mysm v
L«
lrmsngnlnemuemgnl mw|moom| n-setsecuml Update List | Generate 3 New Report |
Report Haader Report Footer Report Template
Header Footer | O:\UTwink1600-7074 E1.11 UTv
Load Template I Closa |
Figure 7.20: Configuration for Full Report Builder.

7.5  Time-Of-Flight Diffraction (TOFD) Option
7.5.1 Introduction

UTwin™ Version E1.08 and above offer Time-of-Flight-Diffraction (TOFD) as an option. The TOFD has proved to
be a powerful, fast, crack detection (and sizing) tool in ultrasonic nondestructive testing.
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To start TOFD inspection, clicking on the TOFD lcon | Z
menu

in the UTwin main toolbar or selecting from the main

Configure Inspection Mode  TOFD

After you have selected the TOFD inspection mode, the TOFD analysis control bar will become visible as shown in
Figure 7.20.

7.5.2  TOFD Settings

On the left side of the standard TOFD user interface (shown in Figure 7.21) is a control bar for TOFD settings. In
this control bar, the following setup and control parameters are available:

Channels: sclect from the drop list the channel number for editing.

Scan Mode:  select the relation between the scanning direction and the beam axis (the plane defined by the two
TOFD probes). B-Scan mode represents that the scanning axis parallel to the beam axis and the D-Scan mode
represents the scanning axis perpendicular to the beam axis

Surface Shape: select the part shape. The flat surface is currently the default selection.

TOFD Geometry: click this button to open the “TOFD Settings” dialog as shown in Figure 7.22. Within the
“Sample Properties” group in this dialog, you can change sample thickness for flat samples and specify inner and
outer radius for eylindrical samples. In the *Probe Properties” group, you can change the “Probe center separation
(PCS)” and probe diameter. Click the “Material” and “Probe” to input additional material and probe properties,

which have been discussed in section 3.3.3.5 and 3.3.3.6.

TOFD Diagram: click this button to create the TOFD graph as shown in Figure 7.23. If TOFD graph has already
been created, click this button to update the graph. The TOFD diagram is a view which shows the simulated
waveform, probe location, coverage and defect location. At the top of this diagram there is a simulated TOFD
waveform graph. The TOFD waveforms are simulated based on wedge delay, wedge angle, probe frequency. PCS,
sample thickness and location of the defect. The location of lateral wave and back wall reflection are indicated by
“La™ and “BW™ respectively on the horizontal axis. The locations of the diffracted waves from the top and bottom
tips of the defect are indicated by “C0” and “C1™ respectively. This simulated waveform may be helpful in

interpreting the A-Scan waveform. The calculated TOFD coverage is displayed as a color-coded image in the
bottom graph. The coverage is calculated based on probe diameter, angle, center frequency and PCS. The red lines
at the bottom of the graph indicates the defect location for the selected reflection in the A-Scan or B-Scan graph.
Select the “Graph Setup™ to open the TOFD Graph Sctup dialog as shown in Figure 7.24.  In the “Display™ group,
check the *Display simulated TOFD wavetorm™ to show or hide the simulated waveform: check the *Display graph
caption™ to show or hide the graph captions. In the “TOFD waveform simulation™ group, you can input the depth
and size of the defect for simulation. The values of depth and size are given as a percentage of the sample thickness.
In the “TOFD coverage simulation™ group. you can specify the color for each given dB range in the coverage
display.

Other items in the control bar are related to TOFD image analysis and defect sizing. These functions will be
discussed in the following TOFD analysis section.
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Figure 7.21:  Standard TOFD Analysis User Interface.

TOFD Geametry |

Sample Properties

Sample thickness |ﬁ
Outer diameter |u 5 (I
Material... |

—Probe Properties

Probe center separation(PCS) |D.196 )y
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Figure 7.22: TOFD Geometry Settings.

Simulated TOFD Waveform
i)
o
oy
E I =0 il 0]

6 LaCD & C1 EHO
Time(us)
TOFD Probe Configuration

Figure 7.23: TOFD Graph which includes Simulated Waveform (top graph), Probes , Simulated
Coverage (color image inside the bottom graph) and depth indicator (red lines at bottom graph).
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Figure 7.24: TOFD Graph Setup.

7.53 TOFD Data Acquisition

When the setup is done, you are ready to do the acquisition. The recommended TOFD user interface is shown in
Figure 7.21.  The top graph is a B-Scan image and the right bottom graph is an A-Scan graph. The procedure to

perform TOFD acquisition is identical with that for B-Scan mode acquisition discussed in section 4. Follow the
discussion in section 4.7.1 to setup B-Scan acquisition settings and perform a test.

7.54  TOFD Analysis
UTwin provides many tools to process TOFD images and locate defects.
7.54.1 TOFD Probe Coverage and Waveform Simulation

As discussed in previous section, the TOFD diagram shows both the simulated waveform and coverage based on
your current settings. These are tools for you to select the nght probes and setup the right probe separation.

7.54.2 TOFD Image Flattening

In some inspection cases, due to variation of the (water) coupling length, there is a variation in signal timing along
the scanning line, which produces a distorted TOFD image.  This effect is illustrated in Figure 7.25(a). UTwin

provides a tool to flatten the image based on your selected signal. To flatten the TOFD image, you first need to

define the lateral wave position. To define lateral and back wall positions:

STEP 1: click the A-Scan graph and enable measurement cursors (show two cursors).

STEP 2: move the first cursor (red color) to the lateral wave position.

STEP 3: click “Read LW Posi” button in the TOFD control bar. The acquired value will be shown in the edit box
under the button.
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STEP 5: click “Read LL Posi” button in the TOFD control bar. The acquired value will be shown in the edit box
under the button.

After the lateral wave position has been defined, flatten the TOFD image, by selecting the image and clicking the
“Flattening” button. If the TOFD image has already been flattened, click the “Flattening™ button to restore the
original image. Figure 25(b) shows an example of TOFD image after flattening operation.

210
-

[ %:124.083;Y:24.301

(a)

200 250
I H124.083;-24.301

(b)

Figure 7.25: (a) TOFD Image Before Flattening.  Signal timing varies along the undulating scanning surface
TOFD image after flattening. The variation in signal time has been removed using the lateral wave position.
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7.54.3 TOFD Image Linearization

In TOFD inspection, the signal arrival time of a defect has a nonlinear relation with the defect depth. That means a
diffracted signal at the middle of the lateral wave and the back wall reflection doesn’t mean that the defect is located
at the center of the sample. To provide straightforward interpretation of the TOFD image, UTwin provides a
linearization tool to make the sound path axis in the B-Scan image linearly related to the defect depth.  The
procedure to perform lineanzation 1s similar to the flattening operation discussed in the previous section. After the
lateral wave and back wall positions have been defined, select the B-Scan graph and click the “Linearization”

button.  If the sound path in the B-Scan graph is not displayed as distance (or depth). you may also want to open the
B-Scan graph setup dialog and select depth as the displaying option for the sound path axis. Figure 7.26 shows an
example of the TOFD image after flattening and linearization. The vertical axis (sound path axis) is displayed as
depth.  After linearization, you can directly read the defect depth based on the depth axis as shown in the vertical
axis in Figure 7.26.

250
Acquisition fime (Sec.)
| X: 50,000; Y: 20,800

Figure 7.26: TOFD image after flattening and linearization.

7.54.4  Defect Location

Besides the TOFD image linearization which provides a clear indication of the defect depth, UTwin provides several
other methods to help you in locating defects.

A:  Defect location with cursors

With the TOFD diagram visible, you can locate defect depth by moving the cursor in the A-Scan or B-Scan graph.
Figure 7.27 shows an example of defect location using a cursor in the A-Scan graph.  Using your mouse to move the
cursor over the defect signal, the defect indicator (two red lines) in the TOFD diagram will automatically indicate
where the reflection comes from.  Similarly you can move the cursor in the B-Scan graph.
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Smulated TOFD Waveform cHl | |ToFus) G152 |6z [0 | |ameg 61|28 Jez fo |

I
22
|| A-Scan Graph o &l

Figure 7.27: Defect Locating with A-Scan Cursor. The cursor in A-Scan points to a defect signal (right)
and the corresponding defect location  is shown in the TOFD diagram (left).

B: Defect location by arc fittings

In TOFD inspection, the time-of-flight of a defect varies with the probe position along the scanning line.  'When the
defect lies in the middle plane of the two probes, the time-of-flight is a minimum.  When the defect moves away
from the middle plane, the traveling distance will increase and the defect signal will arrive later. The relation
between signal arrival time and the defect position forms a unique-shaped curve (TOFD arc) for a given depth and
probe separation. Once the probe separation is known, the TOFD arc depends only on defect depth.  Thus by fitting
the TOFD arc, the defect depth can be determined.  To locate defect depth with arc fitting do the following:

STEP 1: Select the B-Scan graph and enable one cursor.

STEP 2: Click “H-Cursor” button in the TOFD control bar to enable arc fitting. If arc fitting has already been
enabled, clicking this button will disable arc fitting.

STEP 3: Move the cursor in the selected B-Scan to the defect position.

STEP 4: Change the defect depth using the “Defect Depth” spin button (UP, Down) or the “Defect Depth™ edit box
in the TOFD control bar.  As the depth changes, the shape of the hyperbolic cursor will be updated based on the
depth value. Chang the depth setting until you get a good fit between the TOFD arc and the hyperbolic cursor.
STEP 5: Click “Set” to finalize the fitting. The depth is shown on the top of the hyperbolic cursor.

STEP 6: Go back to STEP 3 to measure another defect.

You can use the Up-Down Amow buttons next to the “H-Cursor” to change the size of the hyperbolic cursor.
Determining Defect location by this arc fitting method does not need the lateral wave and back wall positions
defined.  Figure 7.28 shows an example of defect location with arc fitting.

11
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Figure 7.28: Defect Location with Arc Fitting. Three hyperbolic cursors are overlayed with the TOFD image.
The depth of the defect is shown on the top of the hyperbolic curve.

7.6  Welding Inspection Option
7.6.1 Introduction

UTwin™ Version E1.19 and higher integrated Weld Inspection Option. The welding inspection option uses one or
two angled sensors (channels) in Pulse/Receive mode to perform a C-Scan type weld inspection.

To start Weld mspection, clicking on the Weld Icon E in the UTwin main toolbar or selecting from the main menu

Configure Inspection Mode  Weld Inspection

After you have selected the Welding inspection mode, the Welding Inspection control bar will become visible as
shown in Figure 7.29.

7.6.2  Welding Inspection Settings

Once Welding Inspection has been enabled, on the left side of the screen (shown in Figure 7.29) is a weld inspection
control bar. In this control bar, the following setup and control parameters are available:

Weld Line: sclect the relation between the welding center line and motion axis.  If X-axis is selected, then Y-axis

will be idered to be perpendicular to the welding line; if Y-axis is selected, X-axis becomes perpendicular to the
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welding line. If T axis is selected, Z-axis 1s considered to be perpendicular to the welding center line. You need to
setup this parameter correctly based on your sample alignment.

Weld Posi.: define the location of the welding line. Once welding center line and welding position have been
defined, the spatial relation between the sensor and weld can be determined based on current motor positions.

Weld Width: width of the weld.

Weld Geometry:  click this button to open the “Welding Settings” dialog shown i Figure 7.30. Within the “Sample
Properties™ group in this dialog, you can change sample thickness for flat samples and specify outer diameter for
cylindrical samples. In the “Probe Properties” group, you can change the probe diameter. Click the “Material” and
“Probe” to mput additional matenal and probe properties, which have been discussed in section 3.3.3.5 and 3.3.3.6.

Weld Diagram: click this button to create the Weld graph as shown at the bottom of Figure 7.29. If Weld graph has
already been ereated, click this button to update the graph based on current motor positions and settings. The Weld

diagram 1s a view which outlines the weld geometry (red line) and probe location and shows simulated sound beam.
The sound beam 15 calculated based on probe diameter, angle, center frequency. The result is presented as a gray-
level image based on the sound intensity and overlapped with the weld geometry based on current motor position
and weld location. The green line within the simulated sound beam indicates the center of the sound beam. The color
Iines at the middle of the graph indicate the gate location. Select the “Graph Setup” to open the Weld Graph Setup
dialog as shown in Figure 7.31.  In the “Display” group, check the “Display simulated beam” to show or hide the
simulated sound beam; check the “Display graph caption” to show or hide the graph captions; check ‘Display gate
location” to show or hide these lines indicating gate location. In the “Beam coverage simulation™ group, you can
specify the color for each given dB range for the sound beam display.

Show Leg: check this box to show or hide these vertical straight limes shown in A-scan graph ( see the blue lines in
A-scan graph in Figure 7.29).  These straight lines indicate the leg position (top and back surface).

Other items in the control bar are related to Weld image analysis and defect sizing. These functions will be
discussed in the following Weld analysis section.
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Figure 7.29: Welding Inspection User Interface in A-Scan mode.
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Figure 7.30: Welding Settings dialog.
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Figure 7.31: Weld Graph Setup.

7.6.3  Projected Views in Welding Inspection

ﬁ Top View

Side View

2]
%d View

Figure 7.32: Projected Views in Weld Inspection.

UTwin provides projected view (top, side and end views) to intuitively present the geometry (location and size) of
defects. The three project planes are shown schematically in Figure 3.32.  Top View is an angle-corrected C-scan
image created from the project of C-scan data onto the horizontal plane. This view shows the defect’s x-y positions
and length and is analogous to radiographic film. The B-Scan Side view is created from the gated waveform data in
the weld onto the vertical plane along the weld line. The side view shows the depth of defects. The B-Scan End

view is created from the gated waveform data in the weld onto the vertical plane perpendicular to the center line.
This view shows the orientation of a defect.
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' zone (1/4 inch wider). The top right graph is the side view B-scan image. The left bottom graph is the end view B-
i scan image. To create side and end views, select a B-scan graph and click *Side View' or ‘End View' button in the
weld control bar. Click these buttons again to switch B-scan graph back to normal display mode. The weld geometry

is indicated by red lines in these graphs. The right bottom graph is A-scan.

Figure 7.34 shows the standard user interface in replay mode. In this mode, it is useful to add a weld graph (at the
right bottom) to show the sound beam. When you change the cursor position in C-scan graph, the weld graph will be
automatically updated based on scanning and index positions at the cursor point.  There is a red star point along the
sound beam which indicates the exact location where the (defect) reflection comes from. For side and end views,
there are few more parameters in the weld control bar can be moditied

Cumulative:  When plot side or end view, multiple data can be displayed on the same image pixel. Check this box
if you want to display the data with max amplitude. If this is uncheck, only the waveform data along current cursor
line will be displayed.
Filter On: This function is useful for removing noise in the side and end views. If checked. data with amplitude

o ' i i p below the given threshold will be considered as 0.
- — — - — —_ Threshold(dB): Define the threshold for the filter function.

Erj,‘:‘;"., [ e e TEOTTTTT oumwas Time Gate: Select the waveform range to be displayed in the side and top views.

Figure 7.33: Welding Inspection User Interface in real-time C-scan mode.
7.7  Advanced Features Option

Alsizl 7.7.1  Using Advanced Features
o R )
B L6 NE IR RETEY

Besides the conventional AMP and TOF gate features, UTwin offers many advanced gate features. You can use
these features in A-, B- and C-Scans the same way as you use AMP and TOF gates features. To use advanced

features, in the gate settings dialog shown in Figure 4.5, simply select an advanced feature for any gates from the
ADV dropdown list. Figure 7.35 shows an A-Scan table view for advanced features. The advanced features are

labeled with three capital letters, which you can find in the ADV droplist. To calculate these advanced features,
some additional setting parameters may be required.  You can configure these parameters by clicking the ADV

settings button. The setting dialog for advanced features is shown in Figure 7.36.

____Gatel Gate2 | Gated Gated
s et 1
CH1 | PHA180.000 | ATT:0.000 VEL:0.218 RIT:0.040
" P .
L — e |
—— I Gate Advanced Feature Apv|
B LN . Figure 7.35; A-Scan Table View for Advanced Features.

ke AR

Figure 7.34: Welding Inspection User Interface in replay  mode. Currently, the following advanced features have been implemented:
1). Phase Angle (PHA)

2). Phase Inversion (PHI)

3).  Attenuation (ATT)

4). Correlation Thickness (CRR)
5). Rising Time (RIT)

This graph Figure 7.33 shows the standard user interface in real-time C-scan mode.  The top left graph is a top view 6). Duration Time (DUT)
C-scan image. To create a top view, select a C-scan graph (click it) and then click the ‘Top View' button in the weld 7). Energy (ENG)

control bar. A C-scan graph in top view mode will show “Weld Top View" in the information bar at the bottom of

the graph. Click the *Top View” button again to switch the C-scan graph back to normal display mode. The solid

vertical lines in the top view graph indicate the weld width (weld boundaries) and dash line indicates heat effect
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7.7.2  Description of Advanced Features

Phase Angle (PHA)

The Phase Angle feature is the phase shift of the gated pulse compared with a standard Gaussian-shaped pulse or
recorded reference pulse. You can configure the reference pulse from the setup dialog shown in Figure 7.36. To

record a user-defined reference waveform as a zero phase signal, select *User Defined Waveform' from the
“Waveform type’ droplist, then adjust your sensor to obtain a nice waveform in the gate (or move your cursor in

replay mode) and click “Record current waveform as reference’ button. To obtain a stable and accurate phase shift of
a pulse within a gate, adjust the gate detect threshold just slightly above the noise level.

Phase Inversion { PHI}
The Phase Inversion, indicates the inversion of the gated pulse compared with a reference pulse. If the phase is
inverted, the value is 1, otherwise the value is 0. Setup the reference waveform for this feature the same as that for

phase angle feature. You can change the detection sensitivity using the ‘consider as phase mversion when phase
angle above’ edit box in the setting dialog shown in Figure 7.36.

Attenuation (ATT)

The attenuation is calculated based on 4 =ew using peaks within the gates, where a is the attenuation. To correctly
find the peaks within the gate you need to specify the mimimum separation between peaks as shown in Figure 7.36.

Velocity (VEL

Velocity is caleulated based on the TOF of the gate and sample thickness. You can specify the sample thickness in
the advanced settings shown in Figure 7.36.

Correlation Thickness (CRR)
The thickness is calculated based on the maximum correlation position between gate I and gate I+ 1. For example,

if gate 1 has the correlation thickness feature enabled, then its value is the time (thickness) difference between gate
1 and gate 2 based on the correlation between the signals within these two gates.

Rising Time (RIT)

The elapsed time between the crossing gate threshold point and the maximum amplitude point within the gate.
Duration Time (DUT)

The clapsed time between the rising-edge crossing gate threshold point and the falling-edge crossing gate threshold.
Energv(ENG)

The energy is calculated as the summation of the absolute amplitude which is above threshold * number of point in
the gate * sampling rate.
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d Feature Settings ﬂ

[~ Disable advanced festure for all charnels and gates

- Settings for Phase Features

wavefarmn tpe | stendard Gaussion Waveform v |

Retord current wavefor &5 referst

Carsider as phase iversion when phase angle sbove | 120 Degrea

—Sattings for Velocity and Attenuation Featuras
Iaterial thickness for velocity caloulation |2 In

Minimum ssparation between peaks n atteruation calkulation | 2 us

| [0 4 | Cancel I

Figure 7.36: Settings for Advanced Features.

Disable advanced feature for all gates and channels if vou do not want to use it
@ because some features can significantly slow down the program!
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8. EXAMPLES OF STANDARD USER INTERFACES IN UTwin

The following 1s a graphical list of recommended user screens for various inspection modes. All these user graph

screens have been saved in the User Interface Library (see Section 3
opening the User Interface Library dialog.

.3.1.6). You can recall them at any tme by

- UltraPAL - UTwinpro
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Figure 8.1: Spectrum Analysis User Interface (Left: Spectrum Graph, Right: A-Scan Graph).
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Image,
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: A-Scan Graph).
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Figure 8.3: B-Scan User Interface (Top: b-Scan Image Graph, Bottom: B-Scan Graph).
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Figure 8.4: C-Scan User Interface (4 C-Scan Image Graphs).
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Figure 8.6: 3D and 2D C-Scan Image Graphs.
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Figure 8.8: Cluster Analysis User Interface.
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9.

2.1

Hardware Setup x|

TURNKEY SYSTEMS

L.S.I Inspection Mode

UTwin is capable of controlling the LSI (Large Scale Inspection) system and providing all the same rich
capabilities that are available in UTwin.  To access the LSI setup configuration and operation, in the Main
menu, select

Configure Inspection L.5.1
A message dialog will popup and ask you whether you want the program to automatically load the default
settings for the LS. system.  If you select YES, then your scanner will be configured based on our latest L.S.1

crawler. These parameters are shown in Figure 9.1.  If you are not using our latest L.5.1 system, then you may
need to check these parameters and manually change them.,

Motor Parameters |A;D and P;’Fll Othess |

| Xhsis | YAwis | ZAws | ThAus | GAws | SAws | EAus | FAus
Enabled = e I r r u r

Motor Type Intermal | Internal | Intermal | | I | Int I Ink i | Intemal | Internal
Pitch(In/Rev) 77000 | 7.7000  4.3350 : 27550 | 2.7550 . 27550 | 27550 | 2.7550

Steps/Rev 200 200 | 200 500 500 500 500 500
Gear Ratio . 0.0180 | 0.0180 | 01000 05000 | 05000 05000 05000 | 0.5000
Step Res.(In)  0.0006930 nmmw.i 0021675 0.0027550, 0.0027550 0.0027550 0.0027550/0.0027550
Eeode T = = = = |m
Encode Ratio 40000 | 4.0000 . 40000 40000 | 40000 40000 40000 | 4.0000

MaxSpeed(in/Sec)  30.0 30.0 30.0 300 0.0 30.0 30.0 30.0

Homing Seq. 2 1 il o 1 1 1 1
Dutput Port® 1 2 | 3 | a 5 6 7 [
Load Settings for Standard Scanners Advanced |
Save Cancel |

Figure 9.1:  Scanner Parameters for L.S.1.
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9.2  Cylinder Inspection Mode

UTwin cylinder inspection mode provides the state-of-the-art
software tools for testing high pressure cylinders and vessels. UTwin
cylinder inspection mode meets the entire DOT (Department of
Transportation) requirements for testing high pressure cylinders using
ultrasonic methods.

Only authorized personals are allowed to activate Cylinder
Inspection Mode. Once this mode is activated, you will see that user
interface for several dialogs have been tailored for this mode .

The motion jog bar will have several additional buttons for
controlling rotation and water injection as shown at the bottom of Figure
9.2. Click *‘Head Up’ or ‘Head Down’ to pull up and down the ultrasonic
head. Click ‘Spin Off" or *‘Spin On’ to start or stop rotation. Click *Water
Off" or “Water On’” to start or stop water injection.

The flaw analysis function in this mode is almost the same as that
described in Section 6.10. In this function, you can specify the DOT min
thickness and DOT specification. For calibration projects, you can input
serial#, manufacture and manufacture year for the calibration cylinder.

v St

] " P

e o] | |
i g ot et et o T wgpecereee [ 0%
Plaw G Gate | Featorn | LowesLevel | Lpgar Liew Siswfintis} Exnblnd
1 1 e AL 08300 L
2 ] AP(x) S a0 gLy LU |
1 | A 5000 innam L
T Ay 4000 ™ [T

(a)

Figure 9.3: Flaw Analysis in (a) testing mode and (b) calibration mode.

Unit: XY2(In)

% 0.0000

Set Position

Goto Position

Go Home
As Start SQttihgg

As End I
=]

Goto Start Spood

Head Up | Spin Off |

Water fol Eject |

Figure 9.2: Motion jog bar
in
cylinder inspection mode.

(b)
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In *Settings for C-Scan’ dialog, for rotation axis, setup
start position (usually is zero), cylinder diameter,
circumferential resolution and speed. The spin speed is
manually controlled by an external panel. Matching
this speed with the actual speed makes the motion
along index smoother. Similarly for index axis, you
need to setup start position, length. resolution and
speed. The “Start Delay” time is the waiting time
between starting water injection and C-scan. Setup
appropriate Start Delay value to make sure all air bulbs
in the coupling tube have been completely removed
before data acquisition is started. Click ‘Re-Calibrate’
to load the calibration project and redo calibration.
‘When starting C-scan, a dialog, as shown in
Figure 9.5, for inputting testing/calibration information
will appear. In this dialog, click "No More Test” button
to cancel the test. If there are visual defects, click
“Visual Fail” to popup a list in which you can categorize
the visual defect. If there is no visual defect, switch
visual inspection from ‘Fail to ‘Pass” and the *Start
Test” button will be enabled. Click this button to start
UT test. All the inspection parameters can be pre-
entered and saved in a table shown in Figure 9.6. During
test, you only need to click ‘Get Info from Table’ to
retrieve these parameters.

ScanArea | Seve 3 Display|

Unit[ Lengthln ]
-~ Fatation dxis
Start Diameter Figsoluton Speed
|u - 0125 |zu
~Indlex(TH o) Ao
Start Length Fiesoluson Speed
|u |2 Ju1 5
Start Deley(sec) |10
Fie-Calibrate | Testng Flaw Anslysic Setup |

Figure 9.4: Settings for C-Scan in cylinder inspection
mode.

l:ylnhraaldclx.‘\s Customar [y
m]rba Irspecior |UT
wgvesr [0 etik fomTabe |21
Cal

sy =

NDMCIBTSS‘(I Wizl Fail I I Gtart Test I

Figure 9.5: Calibration Information

Figure 9.6: Inspection information data table.

Serial# | Manufacturer Mfq Year Ci pect -
1 RX-2007-A1 Fiba 2006 cal LG
2 RX-2007-AZ Fiba 2003 lest LG
3 RX-2007-A3 | Fiba 2000 cal LG
4 RX-2007-A4 Fiba 2004 test LG
5
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Once calibration/testing is done, flaw analysis will
be automatically started. After analysis is done,
inspection results are automatically displayed as

INSIZE>

shown in Figure 9.7. Click ‘Invalid Test' to cancel OARnariD J mdar Dlanzier |8 2E8()
and redo the test. Click *Result Accepted’ to Inspucior b Min THK Found 0.248(Im)
accept the result and start next test.  All results are Customer HjA Min Awe THE Found  0.241(In)
printed out and saved in an inspection log file. In e fiba Ave THK. Found 0.251(n)
. e -
the main menu, sclgct f\nalyms [n_spccnon Log o R aohr T
to open the inspection log dialog (Figure 9.8) to - .
view the results. Sernald E3whl Mizzing THE Area .o
DOT Specification NJA Missing THE Allowed 001 0{In*In}
Inspaction resuls:
1
1 AMP Found 1
1 AMP Found 1
1 AMP Found 1
1 THE Mone
[ oo | (S
x|
Tima Tests ator | Custormer | Diamier Seral# bon Marufacture .| TestMinwall
W07 13500 0 9250 EZE] Hh 0,000
WATOT 135147 0 9,250 E=t) DOT154 Fiba 193 0,000
4 | JL]
Load Irspection Log Expart to Excel

Figure 9.8: Inspection Log
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9.3Bar Rotator and Turn Table Inspection Mode

In the Hardware Setup dialog (Figure 3.21),
click 'Bar Rotator' toactivate bar rotator mode
(only authorized personals can activate VT

this mode). In the Bar Rotator Settings dialog, )
check the 'T-Axis is bar rotator axis' to activate Rotator diameter |5

bar rotator inspection mode. Input the rotator )}
diameter. The sample diameter can also be
entered in this dialog (it can also be specified
in the C-scan Settings dialog).

Sample diameter .25

o |

Cancel |

The Settings for C-Scan dialog is shown in

Bar Rotator Settings %]

Figure 9.10. In this dialog, you specify

parameters for scanning and index axes and input

the sample diameter. The resolution for the rotation
axis can be specified either as degree or circumferential

length.

Scon Aren | Scan Mods | Save & Display|

Figure 9.9: Activate Bar Rotator.

Unit[ Lengthiin  Angle: Degree |

—Scanning
o iy (e T
Stant Length Resalution Spesd
0 360 15485 20
IndexAxis (1

X% giy ge  wh
Start Length Resolution Speed
[ 2 |U.1 |3

~Circ Prop

Sample Diameter |925

Circumferential Resolution [0.12499

x|

Fecuired Space: SNyt SetStan
weible Space: 17185 7Moyte _
otal Scanning Time: 366sec Set End
Moving sequence to starling position | Goto Start Posi
o | Ay |

Figure 9.10: Settings for C-Scan in bar

rotator/turn table mode.
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